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(54) AlMtractTftlec Isolation of subterraManzohds 

(57) An apparatus 130 which comprises a zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each solid tubular memt>er including one or more external seals 140, two or mora 
perforated tubular members 145 each irKlu^fhg radial passages coupled fo the solid tubular members; 
and one or more one-way vah^es 1405 for cohtrpllably fiutdicly coupling the perforated tubular members; 
and a shoe 155 coupled ttii the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellt>ore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellbora. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Referencs To Related Applications 

This application is a continuation-itvpart of U.S. patent application serial number 
5 09/969.922, attorney docket number 25791.69. filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440,338. attomey 
docltet number 25791.9.02, filed on 11/15/1999, that issuwl as U.S. Patent No. 
6.328.113, that daitned the benefit of tiie filing date of U.S. provisional patent 
application serial number 60/108.558, attorney docket number 25791.9, filed on. 
10 11/16/1998, the disclosures of which are inooipoiated herein by refsrsnoe. 

The present applcation is related to the foHowing: (1) U.S. patent application serial no. 
09/454.139, attomey docket no. 25791.03.02. filed oh 12/3/1999. (2) U.S. patent 
appHcatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent appNcatkm serial no. 09/502.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patient application serial no. 09/440,338, attomey docket no. 
25791.9.02. filed on 11/15/1999, (5) U;S. patent appHcalion serial no. 09/523,460. 
attomey docket ho. 25791.11.02, filed on 3/10/2000. (6) U.S. patent applicatkm serial 
no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 applicatk>n serial no. 09/51 1 .941 . attomey docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent applicatran serial no. 09/^.946. attomey docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. atlom^ docket no. 
25791.23.02. filed on 4/26/2000, (10) FCT patent appfication serial no. 
PCT/USOO/18635. attomey docket no. 25791.25,02, filed on 7/9/2000. (11) U.S. 

25 provisional patent applicafion. serial no. 60/162.671 . attomey docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisk>nal patent appiicatton serial no. 60/154.047. attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisnnal patent appDcation serial 
no. 60/159.082, attomey docket no. 25791.34. fBed on 10/12/1999. (14) U.S. 
proviskHial patent applicatkm serial no. 60/159.039, attomey docket no. 25791.36. filed 

30 on 10/12/1999, (IS) U.S. provistonal patent appKcalton serial no. 60/159.033, attomey 
docket na 25791.37, filed on 10/1^1999. (16) U.S. provistonal patent appltoation serial 
no. 60/212,359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provlskinal 
patent appHcatton serial no. 60/165.228, attorn^ docket no. 25791.^. filed on 
11/12/1999. (18) ll.S. provistonal patent appllcatton serial no. 60/221.443, attomey 



1 



docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application s^l 
• no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional pat^t applicatton serial no. 60/237,334, attorney 

5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3(2001; (25) U.S. prov}sk>nal patent applicatton serial 

10 no. 60/303,740. attorney docket no. 2579161. filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appScaOon serial no. 60/317,965, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provlskmai patent applicatton serial 
no..60O3.18,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utiltty patent appBcation seiiat no. 09/969,922, attorney ctocket no. 25791.69, filed on 
10/3/2001 , the dlsctosures of which are liicorporated herein by reference. 

Background of the Invention 
This inventknfi relateis generally to oH and gas exptoratton, and in particular to isolating 
20 certain subternemean zones to facilitate oil and gas exptoration. 

During oil exploration, a wellbore typk:alty traverses a nimiber of zones within a 
subtenanean formation. Some of tt^se subtefianean zones will produce oil and gas, 
while others will not. Further, it is often necessary to isolate subtenranean zones from 
25 one another in order to facilitate the exploration for and production of oil and gas. 
Existing methods for isolating subterranean prcxluction zones in order to fadiitate the 
exploration for and productkm of oil and gas are complex and expensive. 

The present inventk>n is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
AcoorxJIng to one aspect of the present Invention, an apparatus is provkled that 
includes a zonal Isolation assembly including: one or more sold tubular members, each 
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solid tubular member hduding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular mmnbers. one or mora flow control valves 
operabiy coupled to the perforated tubular members for controlling the flow of fluldid 
materials through the perforated tubular members, one or more temperature sensors 
5 operabiy coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operabiy coupled to dna or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more fcw sensors operabiy coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular memben^, a shoe 
coupled to the zonal Isolation assembly, and a oontrolier operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperatore, pressure and flow sensors and oontroiiing the operation of 
the flow control valves. At least one of the solid tubular mennbers and the perforated 

15 tubular members are formed by a radled expansion process perfonrod v^ln the 
wellbore^ 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone finom a second subtenanean zone in a welbore is provided that 

20 includes positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubuters 
within the wellbore, the perforated tubulars traversing the seccmd subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, flutdidy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fhMs from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the ^id tubuters and perforated 
tubuters, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubuters. and controlling the flow of fluidic materials through 
the periTorated tebulars as a fonction of the monitpred operating temperatures. 

30 pressures, and flow rates. 

Aooorcfing to ancdher aspect of the present Invention, a method of extracUng materiate 
from a producing subterranean zone in a wellbore, at least a portion of the weHbote 
Including a casing, is provided that includes posittoning one or more solid tubuters 
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within the wettbore, positioning one or more perforated tubulans within the weDtxKB, the 
perfected tubulars traversing the producing subten-anean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore» fluidiciy 
coupling the sdid tutMjIars with the casing. fluUldy coupling the perforated tubulars 

5 witii the solid tubulars, fluidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluldicty coupling at least one of the 
peirforated tut>ulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars^ 
and oontroirmg the flow of fluidic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow ratBs. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welbore Is pn9vlded that 
includes means for positioning one or more solid tubulars within the welbore, the solid 

15 tubulars traversing ttie first subterranean zone, means for positioning one or more 
perforated tubulars witNn the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the soOd tubulars and 
perforated tubulars within ttie wellbore, means for fluidiciy ooiqriing the perforated 
tubulars and the solid tubulaie, means for pravehttng the passage of fluids from the first 

20 subtenranean zorie to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars, ; means for. monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controiling the flow of fluidic matmals through the perforated tubulars as 
a function of the monitored op>eratir)g temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenenean zone in a wellbore, at least a portion of the Wisllbore 
including a casing, is provided that Includes rifieans for positioning one or more solid 
tubulars within tlie wellbore, means for positioning one or more perfforadecf tid^ulars 
30 wittiin the wellbore, the perforated tubulars traversing the prpdudnjs subtenanean 
zom, means for radiaHy expanding at least one of the solid tubitors and the perforated 
tubulars within the wellbore, means for flirididy ooupDng the sofid tubulars with the 
cashg, means for fluididy Coupling the perforated tubulars with the solid tubulars, 
means for fluidiciy isolating the producing subterranean zone from at least one other 



subterranean zone within the welibore, means for fluidiciy coupling at least one of the 
. perforated tubulars with the producing subterranean zone, means for monitoring the 
operatkYg temperatures, pressures, and flow rates within one or more of the perforated 
tubulais, and means for controlling the flow of fluidic materials thnxigh the perforated 
.5 tiri>uidrs as a fundUon of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly includirig: one or more solid tubular members, each 

10 solid tubular men^r including orre or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular membere, 
and one or more solid tubular linere coiq}ted to the Interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the racfial passages of the 
perforated tubular menribers, and a shoe coupted to the zonal isolation assembly. At 

1 5 least one of the solid tubuKr members and the perforated tubular members are fonned 
by a radial expanston process perfomned within the welibwe, dnd the solid tubular 
Bnere are fomied by a radial e)(pansion process performed within the welibore 

According to another aspect Of the present invention, a method of Isolating a firet 
20 subtenanean zone from a second subtenranean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the welibore, the solid tubuiare 
traversing the first subterranean zone, positioning one or more perforated tubuiare 
each Including one or more radial passages within the welibore, the perforated tubuiare 
traversing the second subterranean zone, radially expanding at Jeast one of the solid 
25 tubulars and perforated tubulars within the welibore, fluidiciy coupling the perforated 
tubutefs and the primary solid tubulars, preventing the passage of fluids from the firet 
subterranean zone to the escond si^erranean zone within the welibore external to the 
primary solid tubuiare and perforated tubuiare, positioning one or more solid tubUar 
Hnere within the Interior of one or more of the perforated tubuiare, and radially 
30 expanding and plasUcaNy deforming the solid tubular linere within the interior of one or 
more of the pertbreted tiibulars to fluidiciy seal at least some of the radial passages of 
the perforsrted tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subtenanean zone In a wellbone. at least a portion of the weltbore 
including a casing, is provided that Includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each indiKlIng one or 
5 more radial passages within the wetlbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbcra, fluldiciy coupling the solid tubulars with the 
casing, fluidiciy coupling th6 perforated tubulars With the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subten:anean zone 
10 within the wellborB. ftutdidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubulsr liners withtoi the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defonning the solid tubular liners wiMn the interior of me or nrtore of the perfbreted 
ttj^uiars to fluidiciy seal at least some of the radial passages of the perforated bibulars^ 

15 

According to anotho* aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a welibors is provided that 
includes means for positioning one or more sdid tubulars within the weDbore, the solid 
tubulars traversing the first sublenBnean zone, rtieans for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbora, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least me of the solid tubulars and perforated tubulars within the wetlbore, 
means for fluidiciy OHjpiing the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the secxmd 

25 subtenanean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or nrxxe of the perforated tubulars, and means for radially expanding and 
ptasticaliy defomiing the solid tiri^lar liners within the interior of one or mote of the 
perforated tubulare to fluidiciy seal at least some of the radial passages of the 

30 perforated ti4)triars. 

According to anottier aspect of the present invention, a system for extnsieting materials 
from a producing sutftenranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or nrwre solid 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each incliKlIng one or more radial passages within the vyeilt>ore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the soDd tubulars and the perforated tubulars within the wellbore. means for fluidlcly 

S coupling the solid tubulars with the casing, means for fluidlcly coupling the perforated 
tubulars with the solid tubulars, means for fluidlcly isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore, nr^eans for fluidlcty 
coupBng at least one of the perforated tubulars vwth the producing subterranean zone, 
means for positionbig one or more solid tubular Hners within the intertor of one or more 

10 of the perfbraled tubidars, and mews for radially expanding and plastlcally defonning 
the eoDd tubular liners within the interior of one or more of the perforated tubulars to 
fluldidy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonal isolation asseml^ including: one or moxB solid tubular members, eadi 
solid tubular member Including one or more Vernal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least sonrte of the perforated tubular nrmnbers for 
seating at least some of the radial passages of fhB perforated tubular members, and a 
20 shoe coiqpled to the axial isolation assemt>ly. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
includes positionir^ onis or more solid tubulars withiri the wellbore, the solid tubulars 

25 traversing the first subterranjsan zone, positioning one or more perforated tubulars 
each including one or nfK>re radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
. tubulars and perfforated tubulars within the wellbore, fluidlcly coupling the perforated 
tubulars and the primary soiM tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subtenranean zone within the wellbore external to the 
primary soHd tubtdars and perforated tubulare, sealing off an annular rsgion withh at 
least one of the perforated tubulars, and injecting a handenable fluidic sealing material 
into the secfed annular regions of the perforated tubulare to seal off at least some of 
the racfial passages of the peribrated tidMJlars. 
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Acoording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltx)re, at least a portion of the welll>ore 
including a casing, is provided that includes positioning orm or more solid tubuiars 

5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenenean zone, radially expanding at least one of the sdid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the soOd tubulars with the 
casing, flutdidy coupling the perfbrated tubulare with the soDd tubulws. fluidldy 

10 isolaling the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, fluidiciy coupling at least one of the; perforated tubulars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perfbrated tubulars, and injecting a hardenat>le fluidic sealing material into the sealed 
annular regione of the perforated tubulars to seal off at least some of the radial 

15 passages of the perfbrated tubulars. 

Acoording to another aspect of the present invention, a system for isolating a first 
siAterranean zom from a second subterranean zone in a wellbore Is provided that 
includes means for positioning one or more solid tubulars within the welitxm, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars taverslng the second subterrar^an zone, means for radiafly 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perftirated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and mearis lor Ir^ecting a harderiaMe fluidic sealing material Info 
the sealed annular regions of the perfbrated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a systmn for extracting materials 
firom a pnxfcjdng sutrterranean zone In a wellbore, at least a portion of the wellbore 
induding a dasing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the weObore, the perforated tutnilars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the solid tubulars and the perfbmted tubulars within the wellbore, means for fiuidiciy 
5 coupilng the solid tubulars with the casing, means for fluldldy coupling the perforated 
tubulars with the solid tubulars, means for flukJidy isolating the produdng subterranean 
zone from at least one other subterranean zone witMn the wellbore, means for fiuidiciy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
means for sealing ofT ah annular region within at least one of the perforated tubulars, 
10 - and rrteans for injecting a hardenable fiuldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According, to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolatim assembly positioned within a wellbore that traverses a 
subterranean fbrmation induding: one or mors solid tubular members, each solid 
tubidar inenrd>er induding one or more extmial seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the sdid tubular mismbers and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, arKl at least one of the perforated tubular r7»rTtf>ers are radially exf^hded Into 
intimate contad with the subterranean formation* 

According to another asped of the present Invention, a method of Isdating a first 
25 siAterranean zone from a second subtenanean zone in a wellbore is provided that 
includes positioning one or more solkf tutKJiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning 'one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars withh the wellbore, ladlally expan(flng at least 
one. of the perforated tubulars into intimate contad with the second subtenanean zone, 
fluldldy coupling the perforated tububrs and the soM tubulars. and preventing the 
passage of fluids from the first subtenanean zone to the seobnd subterranean zone 
within the v^lbore external to the solM tubulars and perforated tubulars. 



Aooording to another aspect of the present invention, a method of extracting materials 
from a pn3ducing subteranean zone iri a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positionlrig one or more perforiated tubulars within the weHbors 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producirtg subtenranean zone, fluididy 

10 coupling the soM tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subtenranean zone from at least 
one other subtenranean zone within the weUbore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 Aooording to another aspect of the present invention, a system for isolating a first 
subtenanean zone fronn a second siA>ten3nean zone in a weilbore is provided that 
includes nneans for positioning one or more soHd tubulars wtthln the wellbore, the solid 
tubulars traversing the first sut>terranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zorie, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tuliHilars Into intimate 
contact with the second subtenranean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars arni perforated tubulars. 

Aooonflng to another aspect of the present inventton, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
30 including a casing, is provided that includes means fbr posittoning one or more solid 
tubulars v«rlthin the weflbore, means for positioning one or more perforated tubulars 
within the wellbore each Including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zme. .means for radially exparuiing at least one 
of the solid tubulars and the perforiated tubulars within the weRbore. means for radially 

iO 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the soHd tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subtenranean zone from at least one other 
5 subtenBnean zone within the wellbore, and means for fluidicly coupling at least one of 
the perforataKi tubulars with the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus Is provided that 
includes a zonal bolation assembly positioned witNn a wMbore that traverses a 

10 subtenanean fbrmatlon and includes a perforated w^llbore casing, including: one or 
more solid tubular members, each solid tubuler member bidudir^ one or more external 
seals, one or more perforated tubular memb^s coupled to the solid tubular members, 
and a shoe coupled to the zonat isolation assembly. At least one of the solid tubidar 
members and the perforated tubular members are fonmed t>y a racfial expansion 

16 process performed witMn the weilbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect (tf to present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses tfie second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positionhg one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perfonited tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the prinnary 
solU tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated, casing. fluMidy 
ooupUng the perforated tubulars and the solid tubulars. and preventing the pass^ of 
fluMs from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the soBd tubulars and perforated tirfduiars. 

According to another aspect of the piesent invention, a methiod of extracting materials 
from a producing subtenanean zone in a wellbore, at least a portton of the wellbcm 
including a casing and a perforated casing that traverses the producing subterrenean 



11 



zone, is provided that tndudes positioning one or more solid tubulars within the 
welltxHB, positioning one or more perflated tubulars within the wellbore eadi Including 
one or nrxm radial passages, the perfbroted tubulars traversing the produdhg 
subtenanean lone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into Intimate oontact with the perfmted casing, fkiidicly coupling the solid 
ti4)ulars with the casing, fluidldy coupling the perforated tubulars with the sdld 
tubulars. fluidldy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore, and fluldidy coupling at least one of the 
10 perforated tubulars with the produdngsubtenanean zone. 

According to another asped of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone In a wellbore that tndudes a 
perforated cadng ttiat. trfiiverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tajbulars wWiin the weMbore, the soDd 
tubulars traversing the first subterranmn zone, means for positioning one or more 
perforated tubulars within the weUbore each indudir^ one or more radial passages, the 
prorated tubulars traversing ttie second subterranean zone, means for radially 
expanding at least one of ttie sdid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the prorated casing, means for fluidldy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a s^tem for extradlng materials 
ftom a produdng subtenanean zone in a wellbore. at least a portion of the wellbore 
including a owing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more sdld tubulars within the 
30 welbore. means for positioning one or more perforated tubuters within tfie weHbore 
each including one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated hibuiara within the wellbore, means for radialy expanding 
at teast one of the perforated tubulars into intimate contad with the perforated casing, 
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means for fluididy courting the solid tubulars with the casing, nneians for fluldlcly 
coufrilr^ the perforated tubulars with the solid tubulars* nr^eans for fluidicly isdating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subteminean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assennbly including: one or more solid hibuiar membere, each 
solid tubular member Including one or more external seals, one or more pierforated 

10 • tubular mmbers each Including radial {)assages coupled to the $olid tubular nnerTrt)ers. 
and one or more prorated tubular Rners each Inciudbig one or more radial passages 
coi4)ied to the brrterior surfaces of one or more of the perfc}rated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
membm and the perforated tubular merrAlers are formed tiy a radial expansion 

15 process performed witMn the wellbore, and the perforated tubular liners are fonmed by 
a radial expansldn process performed wMiin the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a eecond subterranean zone In a weilt)ore is provided that 

20 includes positioning one or more solM tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tut>ulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the walltx)re, fluididy coupling the perforated 

25 tutsulars and the r^imary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibOTe external to the 
primary solid tubufars and perforated tubulars, positioning or>e or worn perforated 
tubular liners wittiin the interlcM' of one or more of the perforated tubularis. and radially 
expanding and plastically defomning the perforated tubular liners within the interior Of 

30 one ornrxm of the perforated tubulars. 

According tO another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wett>ore, at least a portion of the wellbore 
Induding a casing, Is provided that Indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubutars each including one or 
moTB rcKlial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the soRd tubulars and 
the perforated tubulars within the wellbore, fluidicty coupling the solid tubuians with the 
5 casing, fluidiciy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating ttie produdng sublenranean zone from at least one other subtenranean zone 
within the wellbofB* fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the Iriterlor of one or more of the perforated tubulaiB, and radially expanding and 
10 plastically deforming the perforated tidMJiar liners within the interior of one or more of 
the perforated tubulars. 

Aooording to another aspect of the present Invention, a. system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

1 5 includes means for positioning one or more sblM tubutars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radlai passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expand^ at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidiciy icoupling the perforated tubulars and the solid tubutars, means for 
preventing ttie passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wetlk>ore external to the primary solid tubulars and 
perforated tidHjiars, mews for positioning one or more perforated tubular liners within 
the interior of or>e or wofs of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extrading materials 
from a produchg subterranean zone In a wellbore, at least a portion of the wellbore 
30. including a casing. Is provided that indudes means for positioning' one or more solid 
tubulars wittiin the wellbore, means for positioning one or more perforated tubulars 
each Including one or more radlai pass^es within the wellbore, the perforated tubulars 
traversing the producing subtenBnean zone, means for radially expanding at least one 
of the solid tubulars and the perfbrated tubulars within the vvelHDore, means for fluidiciy 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the producing sut^terranean 
zone from at least one other subterranean zone within the weilbore. means for fluididy 
coupling at least one of the perfcHBted tubulars with the producing subterranean zone, 
5 means for positioning one or more perfected tubular liners within tt^e interior of one or 
mora of the perforated tubulars, and means for radiaiiy e)q3anding and plastically 
defonning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 Accordhg to another aqf>eot erf the present invention, an apparatus is provided that 
indudes a zonal Isolation assembly induding: me or more solid tubular members, each 
solid tubular menr^ber Induding one or more external seab. two or more perforated 
tubular members each indudmg radial passages coupled to the solid tubidar members, 
and one or more one-way valves for contrdtably fluididy coupling the perforated 

15 tubular memtiers. and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and me perforated tubular monbers are fonmd by a racflai 
expansion process performed vMhin the wellbore* 

According to another aspect of the present invention, a method of Isolating a first 
20 . subtenanean zone from a second subterranean zone having a plurality of produdng 
zones ih a wellbore is provided that indudes positioning one or nriore solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or nriore radial passages within the 
wellbore, the perforated tubulars traversing the second subtsrranean zone, radiaiiy 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the primary soUd tubutars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within' the wellbore external to the primary solid tubulars and perforated tubulars, and 
prevmting fluids from passing from one of ttie produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore havjng a plurality of producing subterrarwan zones, at least a portion of 
the wellbore Induding a casing, is provided that indudes posHloning one or more soM 
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tubulars within the wellbore, positioning two or wore perforated tubulars each induding 
one or more radial passages within the wellbore, the perforated tubiilars traversing the 
producing subtenanean zones, radially expanding at least one of the solid tubutars and 
the perforated tubuiars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subten^ne^n zone from at least one other subterranean zone 
within the wellbore, Ruidldy coupling at least or>e of the perforated tubulars with the 
producing subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

Aooording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second 8iA>terranean zone having a pluraGty of producing 
zones In a wellbore is provided that Includes means for penning one or more solid 

15 tubulars within the wellbore, the solid tubulare traversing the first subterranean zone, 
. means for positioning one or more perforated tubulars each Including one or more 
radial passages vtrithin the w6ltbore, the perforated tubulars traversing the second 
subteiranean zone, means for radially expanding at least one of the soFid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the sofld tubulars, mdans for preveniting the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellt>ore extemai to the 
primary sdid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular hiers within the Interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been d^>)eted to one of the produdng zones that has been depleted. 

According to anotter aspect of the present invention, a system for extracting materials 
fifom a plurali^ of producing subtenanean zones in a weilbora, at least a portion of the 
wellbore indutfing a casing, is provided that Indudes means tor poslttoning one or 
3b more solid tubulars within the welibora, maaris for positioning one or mora perforated 
tubulars each induding one or nHnre radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, nneans for radially expanding at 
* teast one of the solid tubulars and the perforated tubidars within the wellbore, means 
for fluididy coupling the solid tubulars wtth the ca»ng, means for fluididy ooupling the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subtenanean zone from at least one other subterranean zone wHhIn Xhe wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
siibterranean zone, means for positioning one or wore perforated tubular liners within 
5 the interior of one or more of the perforate tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing rones that has been depleted. 

Acoording to another aspect of the present Invention, an apparatus for extracting 
10 • geolhenmal energy from a subterranean ffonfialion oonttihing a source of geolhermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subtenanean formation including: one or more solid tubular mnTtf>ers, each solid 
tubular member including one or more external seals, one or more perforated fibular 
members eac^ including radial passages coupled to the solid tubular members, and 
15 one or mora perforated tubular liners each including one or more radial passages 
coupled to the irttericK- surboss of one or nnore of the perforated tubidar merfters, and 
a shoe coupled to the zonal teolation assembly. At least one or the sblid tubular 
members and the perfr>rated tubular members are fonmed by a radial expansion 
process perfonned ^thin the welibore. 

20 

According to another aspect of the present invention, a method of isoiating a first 
subtenranean zone from a second subten^nean zone including a source of geothermal 
energy In e wetlbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten^man zone< positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubiriars traversing the second subtenranean zone, radially 
expamfir^ at least one of the solid tubulars and perfcrated tubulars within the weHbora. 
fluididy coupling the perforatod tububris and the prbnary solid tubidara, preventing the 
passage of fluids from the flrst subterranean wne to the second subtenranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
posiUorung one or more perforated tubular liners wiltm the interbr of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
tubular liners wiMn the Interior of one or.more of the perforated tubulars. 
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According to anottrar. aspect of the present invention, a method of extracting 
geothenmat energy from a subterranean gwthermal zone In a welitwre, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within tfie wellbore, positioning one or more peiforated tubulars 

5 each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothenmal zone, radially expanding at tettt one of the 
solid tubulars and the perforated tubulars within the weObore. Huididy coupling the solid 
tubulars with the casing, fluMidy coupling the perforated tubulars with the solid 
tubulars. flukJidy isolating the subtenarvean geothermal zone from at least one other 

10 subterranean zone wRhln the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geolhennal zone. 

According to another aspect of the present invention, a system for isotating a first 
subterrarwan zofie firom a second geothermal subterranean zone In a wellbore is 

15 provided that Inchides means for positioning one or more soM tubulars within the 
wellbore, the solid tubulars traversing the first subtenanean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the p^orat^ tubulars traversing the second geothemtal 
subterranean zone, means for radially expanding at least one of 0ie solid tubuiars and 

20 perflated tubulars within the wellbore, means for fluldicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothenmal subterranean zone within the 
wellbore exterruil to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the preset invention, a system for extracting 
geothermal energy from a subterranean geothennal zone in a wellbore, at least a 
portion of the wellbore including a casnig, is provided that hdudes means for 
positioning one or more soHd tubulars within the wellbore, means for posittonir^ one or 
more perforated tubulars each indud'mg one or more radial passages within the 

30 wBHbore,. ttie perforated tubulars traversing ttie subtenanean geottwmai zone, means 
foi- radiaHy expahding at least one of the solid tubulars and the perforated tubulars 
wittiin the wellbore, means for fluldidy coupling the solid tubulars with the casing, 
means for fluldicly coupling the perforated tubulars wHh ttie solid tubulars, means for 
fhildicV Isolating the subtenanean geottienfnal zone from at least one other 
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subterranean zone within the wellbore, and means for fluidlcly ooupling at least one of 
the perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular menober Including one or more exterrial seals, one or rnore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zond isolation assembly. At least one of 
the soDd tubular mernbers and the perforated tubular members are fbnned by a radial 
10 expansion process performed within the weRbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traveraing the first subtenranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenariean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the weiit)ore, fluidlcly ooupling the 
perforated tubulars and the solid tubulars, prevmting the passage of fluids frorh the 
first subterranean zone to the second subterranean zor^e within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tutMJiars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a m^hod of extracting materiais 
from' a producing subterranean zme in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 wittiin tiie wellbore, positionvig one or more perforated tubulars within the wellbore 
each including one or more radal passages, the perforated tubulans traversing the 
producing subterranean zone, radially expanding at least one of the solid Ujbulars and 
the perforated titulars within the wellbore, fluidlcly ooupling the solid tubulars with the 
casing, fhildldy coupling the perforated tubulars with the solid tubulars. fluidlcly 
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Isolattng the produdr^ subteranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars wKh the 
pnxludng subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbc^e. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 Includes means for positioning one or more skrild tubulars within the wi^lbors. the solid 
tubulars tnavereing the first subtenanean zone, means for portioning one or more 
perforated tubulars within (he wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, meems for radially 
expanding at least one of the solid tubulars and perforated tubulars v^in the wellbore., ■ 

15 means for fluidicly ooupljng the perforated tubulars and the soBd tubulars, means for 
preventing the passage oT fluids from the first subterranean zone to the second 
siMerranean zone within the wellbore external io the soM tubulars and perforated 
tubulars. and means for cleaning materials from the radtat passages of at least one of 
the perforated hibulars by furtfWNr radial expanston of the perforated tubulars wHhin the 

20 wellbore. . 

According to another aspect of the present invention, a system for extracting ifnqterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided ttiat Includes means for positioning one or more solid 

25 tubuiars within the wellbore, means for positioning one or more perforated tut>ulars 
within the weltbore each including one or more radial passages, the perforated tutHJiars 
traversing the producing subtenranean zone, means for radially expanding at Isast one 
of ttw solid tubulars and the perforated tububrs within the wellbore, rrmans for fluidicly 
coupltng the solid tubulars with the casing. nr)eans for fluktidy coq)lihg the perforated 

30 tubidars with the solid tubulars, means for fluidicly Isolating the producing subterranean 
zone from at least one other sutrtenanean zone wMtin the wellbore, means for fluidldy 
coupling at least one of the perforated tubidars with the pnxlucing sutaterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
welitKxe. 

Brief Description of the Drawings 

FK3. 1 is a fragmentary cross-sectional view illustrating the Isolation of subtenraneah 
5 zones. 

I=1g. 2a is a cross sectional IDuslration of the placement cS an illustrative embodiment of 
a system for isolating subtenanean zones within a borehole* 

10 . Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidiG material into the tubular support member 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
e3q)ansion cone out of the wellbore. 

15 

F^. 2d is a cross sedionai iftistrafion of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

F^. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 Is a flow chart illustration erf an illustrative embodiment of a method for 
manufecturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sedionai lllusbration of an iBustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross secbonai IBi^trstfion of the dependable tubular member of Fig. 5a 
after radlaDy expanding and piastically defbrmlng the ends of the expandable ua>u\ar 
30 memt^er. 

Fig. 5c is a cross sectional illustration of the expandabte tubular member of Fig. 5b 
after fomning threaded connections on the ends of the expandabte tidxiiar member. 
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Fig. 5d is a cross sediondl iUustration of the expandable tubular member of Fig. 5c 
after coupling skiing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-secdonal Illustration of an exemptary mnbodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sactlonal fflusfration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 8 Is & fragmentary cross sectional ilhistratlon of an alternative embodiment of ttie 
system for isolating subtenanean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional Illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with asoHd tubular Dner. 

Fig. 10 is a fragmentary cross se^nal illustration of an embodiment df a method for 
sealing one of the perforated tubular members of the system for isolating subtenBnean 
20 zones of Fig. 1 with a hardenable fiuidic sealing material. 

Fig. 11 is a fragmentsuy cross sedionai Htustratipn of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterrariean formation* 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolafing 

! 

subtmranean zones of F^. 1 with a sumMjnding perforated wellbom casing. 

30 Fig. 13 is a fragmentary cross sepHonal Hlustratim of an embodiment of a method for 
lining one of the perforated tubular members of the system for isc^tlng subtanranean 
zones of Fig. 1 with another perforated tubular member. 
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F^. 14 is a fragmentary cross sectionat illustratton of m alternative emtxxliment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventvig flow from a producing zone into a depleted zone. 

5 Fig. 15 b a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subtenanean geothermal zone. 

Delalieil Description of the HhmtraHve Embodiments 

10 An apparatus and method for Isolating one or mme subterranean zones from one or 
more (rther subterranean zones is provided. The apparatus and method pemiHs a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tuknjiars. in the productim mode, the teachirtgs of the present disctosura 
may be used In conttrination with conventional, weU known, production completion 

15 equipment and methods using a series of packers, soiki tubing, perfbrated tubing, and 
sMing sleeves, which yM be inserted into the dbdosad apparatus to permit the 
commingling and/or Isolatton of the subterranean zones from each other. 

Referring to Fig. 1, a welFbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
productlva and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During expkHatibn of the subterranean fbmiation 115, the welibore 
105 may be extended in a well known manner to traverse the vanous produ(^ve and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125, 

In a prefsrred embodiment, in order to fiuidk^ isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provkled that includes one or more 
secHons of solM casb^g 135, one or more external seals 140, one or more secttons of 
30 perforated casing 145, one or more Intenmedlate sedtons of solid casing 150, and a 
solkl shoe 155. In several exemplary embodimente. the perforated casing 145 includes 
one or mora radial passage 
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TtMi solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may ccmiprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oiirteM tubulai^ fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coiipled to the casing 110 using any number of conventional commercially 
10 • available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connedots. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connector^. The soHd casing 135 
may comprise a plurality of such solid casing 1 35/ 

15 The soM casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 nnay be coupled to the perforated casing 145 using any number of 
conventionai commerciaHy available processes such as, for example, welding, or 
slotted and expandable connectors. In a piieferred embodiment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a prsferred embodiment, the casing 135 includes one nriore valve members 160 for 
controlling the flow of fluids and other n^terials \Mthin the interior region of the casing 
135. In an alternative embodinient, during the production mode of operation, an 
intemal tubular string with various arrangements <rf packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particular^ preferred embodiment, the casing 135 ie piMed into the wellbore 105 
30 tiy expanding the casing 135 in the radial direction Into intimate contact with the Interior 
walls of the weHbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available nnethods. 
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The deals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105, The seals 
140 may comprise any number of conventional commerdalty available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead» rubber 

5 or epoxy: In a preferred embodiment, the seals 140 comprise Strataldc epoxy material 
available from iHalliburton Energy Sendees. The perforated casing 145 permits fluids 
and ottier materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterrar^ean zone within a subterranean formation, the perforated 

10 casing 145 may comprise any number of conventionai oommerdaliy available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
coinprises expandaUe slotted tuNar casing available from PetroKne in Aberdeen, 
Scotland. In a partlculariy prefened embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casing available from Petrottne in iM>erdeen; 

15 Scotland. 

The perforated casing 145 is prefenably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercialiy available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 n^y be coupied to the intermediate solid 
25 casing 150 using any number of conventional commercially avaitable processes such 
as, for example, welding or expandabte soBd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the Intennediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 nnay be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for exampte, welding or 
expandabte solid or slotted connectors. In a preferrsd embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandabile solid connector. 
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In an alternative embodiment the shoe 155 is coupled directly to the last one of the 
intwmecHate eolid casings 150. 

5 In a preferred Mibodiment the perforated casings 145 are positioned within the 
welllKra 105 by expanding .the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 1 05. the perforated casings 145 may be 
expanded In a radial direction using any number of conventional comrnercially available 
processes. 

10 

The intermediate solid casing 150 penmits fluids and other materials to pass between 
adjaoerrt perforated casings 145. The intenmediate solid casing 150 may comprise 
any mmbdr of conventional oommerdaliy avaitabie sections of solid tubular casing 
such as, for example, oilfieid tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred enribodiment, the intenmediate solid casing 150 comprises oilfietd tubulars 
avaitadte from foreign and donriestic steel nriills. 

The Intsnnediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional C0nnnr>ercially available 
processes such as, for examptep welding, or solid or slotted expandable connectors. In 
a prefened embodinnent the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solkj connectors. The intermediate solid casing 150 may 
comprise a plurality of such Intemnediate solid casing 1 50. 

25 

In a preferred embodiment* the each intermediate solid cs»ing 150 includes one more 
valve meiTibers 170 for controiHng the flow of fluids arKl dVh&r materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operatfon, an internal tubular string with 
various arrangements of packerSp perforated tutring« sliding beeves, and valves may be 
employed within ttie apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into the 
wellbore 105 by expanding ttie Intermediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intemnediate casing 
150 nr^y be expanded In ttie radial direction using any number of conventional 
5 commercially available nridthods. 

In an alternative embodimentp one or more of the intermediate solid casings 150 n^y 
be omitted. In an altematlve preferred embodiment one or more of the peribrated 
caeings 145 are provided with one or mors seals 140. 

10 

The shoe 155 provides a support menrrt)a^ for the apparetfus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a welll^ore sutih as, for example, cement filled shoe, or an aluminum or 
15 composttfi shoe. In a prefenred embodiment, the shoe 150 compriises an aluminum 
shoe available from Halliburton. In a preferrec) ernbodiment, the shoe 155 is selected 
to provide sufficient strength in compress and tension to permit the use of high 
capacity production and exploration tools. 

20 in a parUcularty prefened embodiment, the apparatus 130 includes a pluraSty of solid 
casing^ 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intenmiediate soiki casings 150, and a shoe 155. Mors generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more vatve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each witti one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllabiy produced from 
the targeted oil sand zone 125 using tiie perforated casings 145. The oil and gas may 
then be tafansported to a surface locafion using the solid casing 135. The use of 
30 Intermedlale solid cdeings 150 with va^e members 1 70 pmnlts isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 penmit tte zone 125 
to be fhiididy isolated from the zone 120. The seals 140 further prnnite isolated 
sections of ttie zone 125 to be fluidicly isolated from each other. In ttib manner, the 
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apparatus 130 permits unwanted and/or non-produdive $ubt^nean zones to be 
fluidicly isolatad. 

In an alterrutive embodiment, as wiil be recognized by persons having ordinary skill in 
the ait and also tiaving Vno benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various opttons for oommingiing and isototing subterranean zones firom each 
other while providing a fluid path to the surface. 

In several alternative embodiments, the sdki casing 135. the perforated ca^ngs 145, 
the intermediate sections of solid casing ISO. and/or the sdid shoe 155 are radially 
expanded and plasticaiiy deformed within the weUbore 105 In a conventional manner 
andtor usjng one or more of ttw methods and apparatus disckned in one or more of 
the fbikywing: (1) U.S. patent appihatton serial no.. 08^.139. attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510.913, 
atlomey docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent appiicatton serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appBcatkin serial no. 09/440.338, attorney docket no. 25791.9.02, filed on 11/15/1999, 
(5) U.S. patent applicatton serial no. 09/523.460. attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, 
attorney dod^et no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588.946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 
appikatton serial no. 09/559.122. attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent applicattoh serial no. PCT/USOO/16635. attorney docket no. 
25791.25.02. filed on 7/9/2OO0, (11) U.S. proviskmai patent applteatkm serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999. (12) U:S. provisional 
patent application serial no. 60/154,047, atlomey docket no. 25791.29. fited on 
9/16/1999, (13) U.S. provisional patent appticatkm serial na 60/159.082. attorney 
docket no. 25791.34, fitod on 10/12/1999. (14) U.S. provistonal patent applicatkm serial 
no. 60/159,039, attorney docket no. 25791.36. filed on 10/12/1099. (15) U.S. 
provlskmal patent appHcaGon serial no. 60/159.033, attorney <tocket no. 25791 .37, filed 
on 10/12/1999. (16) U.S. provistenal palmt appBcatton serial no. 60/212.359. attorney 
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docket no. 25791.38« filed on'6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165^8, attorney docket no. 25791.39, Tded on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisbnal patent application serial no. 60/221,645, attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal patent application serial 
no. 60/233,638, attorney docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional 
patent applkatiqn serial no* 6(V237,334. attorney dodcet no. 25791.48. filed on 
10/2/2000, (22) U.S. pravisionai patent application serial no« 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434, atlom^. docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applteation serial no. 601/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent appltoatior serial no. 
60/313,453, attorney, docket na 25791.59, filed on 8/20/2001; (27) U.S. provistonai 

16 patent applicaflon serial no. 60/31 7,985. attorney docket no. 25791.67, filed on 
a/6/2001; (28) U.S. provlstondl patent appBcatton serial no. 60/318,386, atbnftey docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001 , the disclosures of which 
are incorporated herein by reference. In an exemplary enfitxxtiment, ttie rddial' 

20 clearances t)etween the radialty expanded soKd casings 135, perforated casings 145, 
intemnediate sections of solkl casing ISO, and/or the solkJ shoe 155 and the wellbore 
105 are eliminated tiierel)y eliminating the annulus between the solM casings, tte 
perforated casings 145, the intenmdiato sections of solM casing 150, and/or the soHd 
shoe 155 and tt» wellbore 105. In ttiis manner, the optional need for filling the annulus 

25 with a filler nnatertal such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an Hlustrative embodiment of a system 200 for Isolating 
subtenanean formations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a Is coupled 
30 to an end of the tubular support nnember 202. in an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206d of a first expandabte tubular member 206 that defines a 
passage 206b te adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular mernber 206 
further indodes an unexpended interntediate portion 206c, another pre*expanded end 
206d, and a sealing member 206e ooupled to the exterior surface of the unexpended 
intermediate portton. In an exemplary enribodiment. the inside and outside diameters of 
the pre-expanded ends» 2QQa and 206d, of the first expandable tubular member 208 
are greater than the inside and wtside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubular member 206 by a conventionai threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 
210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
21:^ by a oonvention^y threaded connection. A pre*expanded end 214a of a second 
expandable tubular rmmb& 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second e)vandable tubular member 214 
further hidudes an une)q)ended intermediate portion 214c, another pre-expanded end 
214d, and a sealing member 214e cwpled to the exterior surfa<» of the unei^ended 
intemmediate portion. In an exemplary embodinr^nt, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intennediate 
portion 214c. 

An end 216a of a slotted tubular member 216 ttiat defb)es a passage 216b is coupled 
to the other pre-expanded wd 214d of the second expandable tubular member 214 by 
a oonventionsri threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an md 218d of a sIcMed tubular member 218 that defines a passage 
218b by a conventional threaded connection. A pre^xpanded end 220a of a third 
expandatile tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218» The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended Intermediate portioa In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intemiediate portion 220c, 

5 

An end 222a of a tubular member 222 is threadabiy coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and out&kte diameters of the pre-expanded 
10 ends, 206a, 206di 214a, 214d. 220a and 220d. of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210. 212. 216, and 218, are 
substantially equal. In several exemplary embodlnnents, the sealing members, 206e. 
214e, and 220e, of the expandable tid)ular members, 206, 214, and 220, respectively, 
ftjrther include anchoring elements for engaging the wellbore casing 104. In several 
IS exemplauy embodments, the slotted tububr members, 210, 212. 216, and 218, are 
conventional slotted tubular members having threadejd end oonnectiohs suitable for 
use in an oil or gas weH, an underground pipelirie, or as a structural support, in several 
alternative embodiments, the slotted tubular nfiembers, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or Introducing fluidic materials 
20 such as. for example, oH, gas and/or water from or into a subten^nean fomiation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 fomied in a subterranean fomiation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.* The borehole 224 may be 

25 positioned in any c^ntattort from vertical to horizontal. In ah exemplary embodiment, 
the upper end of the tubular support member 202 may t>e supported In a conventionai 
rnanner using, for example, a slip joint, or equivalent device in order to permit upward 
movement of the tubular support rnember and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214. and 220, and tubular 

30 meirtsers, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Ftg. 2b, a fluidic material 228 Is theri^ 
ir^jaded into the system 200. through the passages, 2Q2a and 204a, of the tubular 
support member 202 and tubular expansion cme i204, respectively. 

31 



In an exemplary embodimenl. as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tirtjular support 
m«nt)er 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage Idb of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticailly defonning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 2(% is 
radially expanded and ptasfically defbrmed off of the tapered external surface 204b of 

10- the tubular expansion cone 204. As a result, the sealing nnember 206e engages the 
htarior surhm of the mXbom casing 104. Consequently, the radially expanded 
intermediate portion 209c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing t04. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodimertf, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of the tapered 
external surface ;^b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 20Z As a result, the second and third expandable tubular members. 214 and 
220, are radially expanded and plasfically defomied off of the taper^ extenoal surface 
204b of the tubular expansion cone SM. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular men^r 214 is radially 

25 expanded and plastically defomw^ off of the tapered external surface 204b of the 
tubular expansion cone 204, As a resiA. the seaHng member 214e engages the 
Interior surf^ of the wellbore 224, Consequently, the radiaUy expanded intermediate 
portion 214c of the second expandable liibidar mwnber 214 is thereby coupled to the 
weUbore 224. In an exemplary embodbnent. the radiaPy expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to «ie 
welbore 104. Furthemiore, the continued application of the upfward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wtth the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the opnthued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third eiq>arKlable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
pamcular, the Intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapeied 
external surface 204b of the tubular expansion cone 204. As a resuft, the sealing 
•namber 220e engages the Interior surface of the wellbore 224. Consequently, the 
radially expanded int^nnediate portion 220c of the third expandable tubular member 
220 b theraby coupled to the weUbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 Is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated finom the targeted oil sand zone 226b. 



After completing the radial expansion and plastic deformation of the third expandable 

tubular mertf»ber 220, the tubular support nwmber 202 and the tubular expansion cone 
15. 204 are rennoved finom the wellbore 224. 

Thus, during the operation of the system 10. the ihtermediate non pre^anded 
portions, 206c 214c and 220c of the expandable tubular membere, 206. 214. and 
220. respectively, are radially expanded and plasticany dbfbn^ by the upward 
displacement of the tubular expansion cone 204. As a result, the seaing members, 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members. 210 and 212, the expandable tubular member 214. the slotted 
tubular members. 216 and 218. and the expandable tubular member 220 to the 
25 wellbore. Fuflhennore. as a result, the connections between (he expandable tubular 
members, 206, 214, and 220. the shoe .208. and the slotted tubular members, 210, 
212, 216. and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220. and ttw stotted tubular members, 210. 212. 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment iray be easily 
positioned within, and moved through, the exiwndable and stotted tubular members, in 
several attemative embodiments, the conventional tools and equipment include 
conventional vaiving and other coiiventional flow control devices fbr controlling the flow 



33 



of fluidic materials within and betw^n the expandable tubular nVembere. 206, 214, and 
220. and the slotted tubular members. 21.0, 212, 216. and 218. 

Furtlwmore. in the system 200, the slotted tubular, members 210. 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only »ie intemiedlate non pre^xpanded porttens, 206c, 214c, and 
220c of the expandable tubulev members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210. 212. 216, and 
218 can be oonvenOonai slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. liAbreover, because only the intemiediate non 
pre-exppnded portions. 2p6c. 214c and 220c, of the expandable tubular members. 
206. 214. and 220, rrcpedively. are radially expanded and plastically deformed, tiw 
number and length of the interleaved slotted tubular members. 210, 21 2. 21 6. and 218 
can be much greater than the number and tongth of the expandable tubular members. 

IS In an exemplary embodintent. the total length of the intemwdlale non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members. 206. 214. and 
220. is appiQxiraately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 teat. Consequentiy, in an exemplav 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to tiw wellbore 224 by radially expanding and plastically defonnlng a total langlh of only 
approximately 200 feet. 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandable tubular 
25 members and tile slotted tubular members. 210, 212, 216. and 218 to the wellbore 224, 
tto radial gap between Vie slotted tubular menrdiers, the expandable tubular members, 
and the weObore 224 may be Iwge enough to effectively eliminate the possibility of 
damage to the «(pandabie tubular members and slotted tubular members during ttie 
Iriacement of the system 200 within tiie weilbore. 

In an exemplary embodiment, the pre-expanded. ends, 206a. 206d, 214a. 214d, 220a. 
and 220d. of tiie expandable tubular members. 208, 214. and 220, respectively, and 
the slotted tubular members, 210. 212. 216. and 218, have outeide diameters and wal 
tiiicKnesses of 8.375 inches arid 0.350 inches, respectively; prior to ttie radial 
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expansion* the Intermediate non pre^xpanded portions, 206c 214c and 220c, of the 
expandable tubular nrembers, 206, 214. and 220. respeclively. have outside diameters 
of 7.625 Inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches: after the radial expansion, the Inside diameters of the 
5 intemnediate portions, 206c. 214c and 220c of the expandable tubular membeis, 206, 
214, and 220, are equal to 7.675 inches; and the welbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandabte tubular members, 206, 214, and 220, respecflvely, and 
the slotted tubular members. 210, 212, 216. and 216. have outside diameters and vvall 
thicknesses of 4.500 inches and 0250 inches, respecOveiy; prior to. the radial 
exparaion. the inbnmediato non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members, 206. 214. and 220, respectively, have outside diameters 
15 of 4.000 Inches; the slotted' tubulai' mdmbers, 210, 212, 216, and 218. have inside 
diam^rs of 4.000 indies; after the radial expansion, the inside diameters of the 
ihtennediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the welibore 224 has an Inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 Is used to Inject or extract fluldlc 
materials such as, for example, oU. gas. and/or water into or from the subterranean 
formation 226b. 

25 Refening now to Fig. 3, an exemptery embodiment of an expandabte tubular member 
300 win novir be described. The tubular member 300 defines en Interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa The tubular 

30 member 300 further preferably includes an intemradiate sealing member 30(^ that is 
coupted to the exterior surface of the Intermediate portion 300d. 

In an exemptery embodiment the ttdxiter member 300 has a substanttelly anmjiar 
cross section. The tubuter member 300 may be fabricated ftom any number of 
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conventional commercially available materials such as. for example, Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or 163. J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular nramber 300 has a 
8iri>stantially circular cross section. Furthenmore, In an exemplary embodiment, the 
Interior region 300a of the tubular member includes a first Inside diameter Di, an 
fantennediale Inside dianrmter Dvir. and a second inside diameter In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are subslantierily equal 

10 • in an exemplary embodiment, the first and second inside diameters. O1 and D2, are 
gteater than the Intennediate Inside diameter Dmt. 

The first end 300b of the tubular member 300 is coupled to the intemwdiale portion 
300d by the first tapered portion 300c, and the second end 3p0f of ttie tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the. first and second ends. 300b and 
300f. of the tubular member 300 Is greater than the outside diam^r of the 
intennedlale portion 300d of this tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thldcnesses. ti and ts, respective. In an 

20 exemplary embodiment, the outside diameter of the intennediate porton 300d of the 
tubular member 300 ranges from about 75% to 98% of the putslde diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 Includes a waU thidcness tinr. 

25 In an exemplary embodiment, the wall thicknesses ti and t2 are substantially equal In 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300r. of the tubular member 300. in an Exemplary embodiment, the wall 
thicknesses, ti and tz, are both greater than the waD thickness Un in order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 mernber 300 yMi the intennediate portion 300d of thd tubular member 300. 

In an einmplary embodiment, the first and second tapered portkms, 300c and 300e. 
are inclined at an angle, a. relative to the tongitudlnal direction ranging from about 0 to 
30 degrees in order to optimally fiaciiitate the radial expansion of the tubular member 



36 



300. In an exemfOaxy embodiment, the fiist and second tapered portions, 300c and 
300e, provide a smooth transition t>etween the first and second ends, 300a and 300f, 
and the intemiediate portion 300d, of the tubular member 300 in order to minimizB 
. stress ooncentraticms. 

5 

The intenmediate sealing member 300g Is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. in an exemplary embodiment, 
the Intermediato eeding ntember 300g seals the inteifaoe between the intennediata 
portion 300d of the tubular member 300 and the interior suifeoe of a wellbore casing 

10 305. or other preexisting stnidure. after the radial expansion and plastic defbmnation of 
the intennnediate portion 300d of the tubular member 300. In m exemplary 
embodiment, the intermediate sealing member 300g has a substantial^ annular cross 
section. In an exenr4>lary embodiment, the out^ diameter of the Inlemnediate sealing 
member 300g is setected to be tess than the outeide diameters of the first and second 

15 ends, 300a and SOOT, of the tubular member 300 in order to optimally protect ttie 
intennediate sealing member 300g during piacennent of the tubular meinber 300 wItMn 
the welbore casings 305. The intemiediate sealing member 300g may be l^riMcated 
from any number of conventional commercially avaiiabte materials such as. for 
example, thennoset thermoplastic polymers, in ah «(env)lary embodiment, the 

20 intemnediate sealing noember 300g is fabricated from thennoset polymers in order to 
opftnally seal the radially expanded intemiediate portion 300d of the tutniiar member 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors tor engaging the weObore casing 305 
to thereby anchor the radially expanded and plastically defomied intermediate por^n 

25 300d of the tubular member 300 to the wellbore casing. 

R^erring to Figs. 4, and 5a to 5d, in an exemplaiy embodiment, the tubular member 
3d0 is formed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubuter member in step 406; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubuter member In step 
415; (4) forming threaded connections In both expmded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non^xpanded intemnediate portion of the tubular member in step 425. 
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As illustrated In FIG. 5a, in step 405, both ends. 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 include the wall thicknesses tt and t2. The intsnnediate 
portion 500c of the tubular member 500 Indixies the wail thickness Iint and the interior 
5 diameter Dint. In an exemplary embodiment, the waH thicknesses ti and tz are 
substantlaHy equal in order to provide burst strength that Is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thteknesees ti and ^ are both greater than the wail thickness tiKT in order to provide 
burst strength that is sidntantialiy equal along the enfire length of the tubular member 
10 500. and also to optimally facilitate the formatkm cff threaded oonneclionsjn the first 
and second ends. 500a and 600b. 

As Hfustrated in Fig. 5b. in steps 410 and 415. both ends, 500a and SOOb, of the tubular 
member 500 are radially expanded using oonvenliorial radial expansion nfietixxls. and. 

15 then both ends, 500a and 500b. of the tubular member are stress relieved. The 
radially expanded ends. 500a and SOOb. of the tubular member 500 include the interior 
diameters D, and D2. In an exemplary embodiment, ttie interior diameters Di and D2 
are substantially equal in order b pirovide a burst strength that Is substantiaity equal. In 
an exemplary embodiment, the ratk> of the intertor diameters Di and D2 to the Interior 

20 diameter Dn«r ranges from about 1(M)% to 120% In order to facilitate the subsequent 
radiiri expanskm of the tubular member 500. 

In a preferred embodiment, Vr» relationship between the wall Sicknesses tt. t2, and t|NT 
of the tubular member 500; the inside diameters D,, D2 and CW of ttw tabular member 
25 500; the Inside diameter D^mm of the wellbore casing, or other structure, that the 
tubular men^ 500 will be Inserted into; and the outside diameter Dcm of the 
esqMnsion cone that will be used to radially expand the tubular member 500 witMn the . 
wdlbore casing Is gNen by the following expression: 

30 

where ti = t^; and 

By saUsfyfng the relationship given In equatkm (1), the expansion fbroes placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More geoeraliy, the reiatlonship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomwUon of the tubular member 500 for febricating 
5 and/or repairing a welibore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420, conventionaf threaded conneclions, SOOd and 
500e, are formed in both expanded ends. 500a artd 500b, of the tubular member 500. 
in an exemplary embodimer^ the tTireaded connections, SOOd and 500e. are provided 
10 using cbrwentional processes for forming pin and box type threaded conriectibns 
available from Atias-Bradford. 

As iHustrated in F«. 5d, in step 42S. a sralmg member 500f is then appTied onto the 
outside diameter of the non^xp^nded intemnediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intemiedlate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preftered embodiment, the sealing 
member 500f is applied to the outelde diameter of the intenmedlate portion SOOc of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an ejwmplary embodiment, the expandable tubular members. 206. 214, and 220, of 
the system 200 are substantially identical to, and/or Incorporate one or more of the 
teachings of, the tuiNJiar members 300 and 500. 

25 

Referring to Fig, 6, an exemplary embodiment of tubular expansion cone 600 for 
radlaDy expanifing the tubular members 208, 214, 220, 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 61 5. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surfiBce 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of attack Oi and the. second conical outer surfeoe 625 
includes an an^(rf attack 02. In an exemplary embodiment, ttie angle of attack Oi is 
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greater than the angle of att^ oj. in this manner, the first conical outer surface 620 
optimally radially expands the intemrwdiato portions. 206c, 214c. 220c. 300d, and 500c, 
of the tutMjIar memtws, 206. 214, 220, 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members. 206, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conicai outer surfeoe. 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 indudes an angle of attack oj 
ranging fifom about 4 to 1 5 de^ees in Older to optbnaify radially expand and plastically 
10 defbnn the tubular members, 206. 214. 22a 300 and 500. More generally, the 
expansion oone 600 may include 3 or more adjacent conk»l outer surfaces having 
angles of attack that decrease from the flfont end 605 of the expansion cone 600 to the 
rear end 610 of the expanston oone 600. 

15 Refening to F^. 7. another axmnriplary embodinient of a tubular expanston cone 700 
defines a passage TOOa and includes a fnmt end 70S. a rear end 710, and a radial 
expansion sedton 715. In an exemplary embodintent, the racflal expansion sectton 715 
includes an outer surfeoe having a substantially parabolic outer pronia thereby 
providing a paraboloki sf)ape. In this manner, the outer surface of the radld expansion 

20 sectkMi 715 provkles an angle of attack Brat constantly decreases from a maximum at 
the front end 705 of the expansion oone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the radial 
expan^n sectton 715 may be formed using a plurality of adJSKsnt discrete conical 
sedkms and/or using a continuous curved surface. In this nranner, the region of the 

25 ovUer 8urf»» of the radial expansion sectkm 715 adjacent to the front end 705 of the 
expansion oone 700 may optimally radially expand the intennediate porttons. 206c, 
214c 220c 300d. and SQOc of the tubular members, 206, 214, 220, 300, and 500. 
while the regton of the outer surface of the radial expanston section 715 adjacent to the 
rear end 710 of ttis expwiston oone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and SOOa and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary emIxxSment, the parabolto proflto of the outer suifeoe of the radial 
expansion section 715 is setocted to provkfe an angle of atteck that ranges from about 
6 to 20 degrees in the vicinity of the front end 705 of the expanston cone 700 and an 



40 



angle of attack in the vicinity of the rear end 710 of the expansion oone 700 from about 
• 4 to IS degrees. 

In an exemplary eml)odlment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachin^p of the expanston cones 600 and/or 700. 

In several alternative ennbodiments. the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and^or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8^ In an altemative embodiment, conventional temperature, pressure, 
and flow sensors, e02, 804. and 806, respectively, are operably coupled to the* 
perforated lubuiars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802. 804, and 806, respecHyely. in turn are operably coupled to a oonbotler 
810 that receives and processes the output signals generated by the temperature, 
presswe, and flow sensors to thereby control the operation of the flow control Valves 
160 to enhance the operational efficiency of the apparatus 130. bi several exemplary 
embodlmaits. the control algorithms utilized by the confroller 810 for controffing the 

20 operation of the flow control valves 160 as a functton of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one (rf the perforated tubular members 145 by radially expanding and 

25 plasecally deforming (he solid tubular member Into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
• expansion methods disclosed in one or more of the following; (1) U.S. patent 
application serial no. 09«54,139, attorney docket no. 25791.03.02. fiied on 120/1999. 
(2) U.S, patent appHcation serial no. 09«10,913. attorney docket no. 25791.7.02. filed 

30 on 2C3C000. (3) U.S. patent applicatton serial no. 09/502,350. attorney docket no. 
25791.8.02, filed on 2/1(V2000, (4) U.S. patent applcatkm serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent applcatton serial 
no. 09/523.480. attorney docket no. 25791.11.02. filed on 3/10«000. (6) U.S. patent 
applicatkm serial no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. (Mtent application serial no. 09/511.941, attorney docket no, 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent appHcatlon serial no. 09/550,122, 
^tomey docket no. 25791.23.02. filed on 4/26/2000,^ (10) PCT patent appltoatlon serial 
5 no. PCTAJSOQ/16635. attorney docket no. 25791.25.02, filed on 7^/2000, (11) U.S. 
pravlsionai patent appHcation serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1S09. (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. proviskmal patent applteation serial 
no. 60/159,082, attonwy docket no. 25791.34, . filed on 10/12/1990, (14) U.S. 

1 0 provisional patent applk»tion serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999, (IS) U.S. proyisloncti patent applteatton Mriai no. 60/159.033. attorney 
docket no. 25791 .37, filed on 10/12/1999. (16) U.S. provisional patent applteation serial 
no. 6W212.350, attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provtstonal 
patent applieatkm serial no. 60/185,228. attorney, docket no. 25791.39. .filed on. 

15 11/12/1999. (18) U.S. pioviskNial patent appHcation serial no. 60021.443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U^. proviskMial patent appltealk)n serial 
no. 60/221 ,645, attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional 
patent appilcatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/200O, (21) U.S. provistonai patent appltoatton serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.60. filed on 2/20/2001; (23) U.S. provisional 
patent appOcatton sertel no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonai patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonai patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent appHcatkm serial no. 60/313,453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U-S. provisional patent appltoatton serial no. 60/317.985, attorney, 
docket no. 25791.67. filed on 9«/200i; (28) U.S. provistonai patent appltoatton serial 
no. 60318.388, attorney docket no. 25791.67.02. flted on 9/10«001; and (29) U.S. 

30 ulilty patent applkation serial no. 09«e9.922. attorney docket no. 25791.69. filed on 
10/3/2001, tile disdosures of whtoh are inoorporated lierein tjy reference. In ttiis 
manner, ttie solid tubular memt)er 905 fluldiciy seals the radial passaged formed in tiw 
peribrated tubular member 145 ttiereby preventing Vha passage <rf fluMIc materials 
and/or fbnnatton nurterials ttvougli ttie perfdratod tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 Into the radial openings In the one perforated tububr member by 
5 positioning a closed ended pipe 1010 having one or more radial openings lOlOa within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Interface betwem the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardfenable fluidic sealing material 1005 is then 
injected into tha radial openings In the one perforated hAiriar member 145. The 

10 seallnig members 140 prevent the passage of the hardenatto fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. ' A 
oonvenUonal drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface cS tto one perforated tubular member 145. In an exempted 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and ptetically 

20 defbnmd Into contact witti the surrounding Ibmnation 125 thereby compressing the 
sumounding fomration. In this manner, ttie surrounding formation 125 Is ma'mtsdned in 
a state of compression thereby stabilizing the sunounding fonnation, reducing the flow 
of loose particles from ttie surrounding formation Into the radial openk^ of the 
perforated tubular member 145, and enhancing Uie recovery of hydrocart3ons froni the 

25 surromding formation. 

In an alternative embodiment, a seismic source 1105 Is positioned on . a s^urfaoe 
location to thereby impart seismic energy into the formation 125. * In tills manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
30 dislodged fifom the radial openings thereby enhancing the subsequent recovery of 
hydrocart>on8 from the formation 125. 

In an alternative embodiment, after ttie perforated tubular member 145 tias been 
radially expanded and plastically fomned Into contact witii tt)e suntRmdhig fbmiation 
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125, thereby coupling the peWorated tubular member 145 to the surrounding formation, 
an impulsive load is applied to tfie perforated tubular member. Tlie impulsive load nnay 
be applied to tr>e perforated tubular rnember 145 by applying the load to ttie end <rf the 
apparatus 130. The Impulsive load is then transferred to the sunrounding fomiation 125 
5 thereby compacting and/or slurrifying the sunrounding formation. As a result, the 
recovery of hydrocarbons from the fbrniation 125 is enhanced^ 

in an alternative embodiment, as illustrated in Fig. 12/a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the weHbore 105 that traverses the 

10 fonnation 125. When the apparatus 130 is positioned within the wellbore 105» one or 
nrKiTB of the perforated tubular members 145 of the apparatus 130 are radtedly 
expanded and plastically defomned Into contact with the wellbore casing 1205 thereby 
compressing the sunrounding formation 125. In this manner, the sunounding formation 
125 is maintained in a state of con^^ression thereby slabDizing the surrounding 

15 fomiation, reducing the flow of loose particies Inm the sunounding formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunounding fonmation. 

In an altemative embodiment, a setemic source 1215 is positioned on a surfiaoe 
20 location to thereby impart seismic energy into the fomfiatlon 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonmation 125. 

25 In an altemative embodiment, after the perforated tubular memba^ 145 has been 
radially expanded and plastically fomied into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding fomiation, an 
impulsive load is appHed to the perforated tubular menrd)er. The impuislye load may be 
applied to the perfoiiatsd tubular member 145. tiy applying the load to the eixi of the 

30 apparatus 130. The impulsive load is then transfened to the sunrounding formation 125 
thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery of hydrocarbons from the fonmation 125 is enhanced. 
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Referring to Fig. 13. in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defonning the perforated tubular member into engagement 
with the perfcMBted tubular member in a convenHonal nranner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent appficalion serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 
12^1999. (2) U.S. patent application serial no. 09/510,913, attorney dodtet no. 
25791.7.02. filed on 2«23/2000. (3) U.S. patent application serial no. 09/502,350, 
attom«y dodwt no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09M40.338, attorney docket na 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 08/523.480. attorney docket no. 25791.11.02. filed on 3/10/20i()0, 
(8) U.S. patent appficatkm serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000, (7) U.S. patent appflcatkm serial no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent applteatkm serial no. 09/588.946. 

15 attorney docket no. 2579117.02, filed on 6/7/2000, (9) U.S. patent appHcathm serial 
na 09/559.122, attorney docket no. 25791.23,02, filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOQ/18635, attorney docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent applicatnn serial no. 

20 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisipnai 
patent appHcation serial no. 60/159,082. attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. pFo\Hsional patent appik»tk>n serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033. attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

M provistonal patent application serial no. 60/21 2.359, attorney docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provisnhal patent application serial no. 60/165,228, attorney 
• docket na 25791 .39, filed on 1 1/12/1999. (18) U.S. provisional patent application serial 
no. 60/221.443, attorney docket na 25791.45, filed on 7/28/2000. (19) U.S. provistonal 
patent applicatton serial no. 60/221.846, attorney docket ho. 25791.46, filed on 

30 7/28A2000. (20) U.$. provistonal patent ippOcatton serfal na 60033.638. attorney 
docket na 25791.47. fited on 9/18/2000. (21) U.S. provistonal patent appltoatton serial 
na 80/237,334, attorney docket no. 25791.48, filed on 1W2/2000. (22) U.S. provistonal 
patent appltoatton serial no. 60/270.007, attorney docket no. 25791.50, fited on 
2/20/2001; (23) U.S. provisional patent appltoatton serial no. 60/262,434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.486. attorney docket no. 25791.52. ffled on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740. attorney docket no. 25791.61. filed on 
7/6/2001; (26) U.S. provismnal patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59. filed on 8/2i0/2001; (27) U.S. provisional patent applicatk>n serial no. 
60/317.985. attorney docket no. ^791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318.386. attorney docket no. 25791.67.02, filed on 
e/10/2001: and (29) U.S. utility patent application serial no. 09/969,922. attorney docket 
no. 25791.69, filed on 10/3/2001, the (isctosures of which are iiicorpoFated herein by 
10 referenoe. hi this manner, the perforstod tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 theretvy penruttirig the operator of 
the apparatus 130 to modify the oveiaD ftow characteristks of the e«>paratus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 tor example, a check valve fkjididy cbupies Ihe Interior of a pair of acQaoent perforated 
tubular members, 145a and 145b. that extract hydrocarbons f^ corresponding 
sutrterranean zones A and B. In this manner;, if zone B becomes depleted, 
hydrocarbons that ars being exbadad from zone A will not flow into the depleted zone 
B. 

20 

In an aitenr^e embodiment, as iilustrerted in Fig. 15, the apparatus 130 is used to 
extract geothemiai energy from a targeted subtenanean geothennai zone 1 505. in this 
manner, the operational efficiency of the extractton of geothennai energy is signifteantiy 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of the ^paratus 130 that pemnt greater volumetric ftows. 

In an altemative embodiment, the perforated tubular members. 145, 210, 212. 216. 
218, and 1305 of the apparatus 130 may be deaned by further radial expanskKi of the 
perforated tubular members. In an examplary embodiment, the amount of further radial 
30 . expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 216, and 1305 of the spparatiis 130 ranged from about 1% to 2%. 

An apparatus has been described thai induttes a zonal Isolatton assembly induding 
one or 'more solid tubular members, each soHd tubular member including one or nnore 



46 



external seals, and one or more perforated tubular members coupled to the solid 
tubular members* and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal Isolation assembly further includes one or wore Intenmedlate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each tntemrtediate solid tubular memt^r including one or more external 
seals. In an exemplary efnbodin)6nt, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluMIc mateiials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one or more valve members. 

10 

An appardlus has also been described that includes a zonal isolation assembly that 
Includes one or mm prinnary solid tubulars. each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary soHd 
tubulars. and n-1 IntemnedUrte solid tubulars coupled to and interleaved among the 
15 perfoiated tubulars, each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to flie zorial isolation assembly. 

A method of isolating a first subterranean zone from a seoornJ subterranean zone in a 
wellbore has also been descrlb€kJ that Includes positioning orw or more primary soBd 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subtenranean 
zone, poslttoning one or more perforated tubulars within the weiibore, the perforated 
tubulars tmversing the second subterranean zone, fiuidicly coupling the perforated 
tubulars and the primary solid tubulars. and preventing the passage of fluids from the 
first subtenanean zoniB to the second subterranean zone within the wellbore extemal to 

25 the s(M and perforated tubulars. 

A method of extracting materials from a producing subt^ranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mora primary sdid tubulars within the weVbore. fliddidy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traveniing the producing subterranean 
zone, fltddidy coupling the perforated tubulars with the primary solid tubutors, fluidldy 
isolating the producing subtenranean zone from at least one other subtenanean zone 
within the weBbore. and fluicfiK^ coupling at Irast one of the perforated tubulars with the 
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producing subterranean zone, in an exemplary enibodiment, the method furttier 
includes controllabty fluidldy decoupling at least one of the ^perforated tubulare from at 
least one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subtenBnean fonnation including 
a vmllboiB. a zonal Isolation assembly at least partially positioned vtfithin the wellbore 
that Includes one or more sdid tubular members, each solid tubular nnember including 
one or more external sesb, arKi one or more perforated tubular memberB coupled to 
the soM tubular members, anA a shoe positioned wHNn the wellbore coupled to the 

10 zortal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular mmibers are fomted by a radial expansion process performed within 
the welbore. In an exemplary embodiment, the sxiai isolation assembly further 
includes one or more intonnediato solid tubidar nwmbers coupled to and interleaved 
among the perforated tubular members, each intermediate solid tajbular member 

15 bidudbig one or more external seate, wherein at least one of the solid tubular 
menfrt)ers, the perforated tubular members, and the Intemradlate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodinrient, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular memi>ers. In an exemptewy efnbodiment. one or more of the 
intennediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular nwmbers and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subtenanean formation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
- or more primary solid tubuiars, each primary solid tubidar including one or more 
external anniriar seals, n perforated tubuiars positioned coupled to the primary soH 
tubuiars, and n-1 Intermediate solid tubuiars coupled to and interleaved among the 

30 perforated tubuiars. each intermediate solid tubular Including one or more external 
nrnular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulare, the, perforated tubuiars, and ttie bntemwdlate sold 
tubuiars are formed by a radial expansion process perfbnned within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has ateo been described that incliKles positioning one or more primary sotid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning or>e or more perforated tubuteirs within the welibore, the perforated 
5 tubulars traversing the second subterraneaii zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the welibore, fluidlcly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
welibore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials firom a producing subterr^rtean Tsom in a wellbiore, at 
lest a portion of the welibore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
more perforated tubulars within the welibore. the perforated tubulars traversir^ the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars wRhIn the weDbore, fluidlcly coupling the primary 
solid tubulars with the casing, fluidlcly coupHng the perforated tubulais with the primary 
solid tubulars, fluidicly: isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluidlcly oouplhg at least one of the 

20 perforated tubulars with the producing subten^nean zone. In an exemplary 
embodiment, the method further inciudes controllably fluidicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that Indudes a subterranean fonnation Including 
25 a weUbore, a zonal isolation assembly positioned within the welibore that includes n 
solid tubular members positioned within the welibore. each solid tubular member 
including one or wore external seals, and n-1 perforated tubular members positioned 
within the weUbore coupled to and interleaved among the soHd tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation assembly further oomprfees one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 



A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or worn perforated tubulars within the 
welB)ore, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and mear^ for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean, zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the welbore including a casing, has also been described that incluctos 
means for positioning one or more primary soHd tubulars within the wellbord, noeans for 

15 fluUcly ooupling the primary solid tubulars with the casing, means for positioning <»ne 
or more perforated tubulars within the weilbore, the perforated tubulars traversing the 
produdng subterranean zone, means for fluididy coupGng the perforated tubulars with 
the primary soBd tubulars, means for fluididy isolating the produdng subterranean zone 
from ai least one other subterranean zorie wHhin the wellbCMe, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for oontroilably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subtenanean zone from a second subterranean zone in a 
weiibore has also been described that Indudes means for positioning one or more 
prirnary solid tubuiara within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, nneans for positioning one or mora perforated tubulars vi^ln the 
wellbore, the perforated tubulars traversing the second subtjsrranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubidars 
within (he wellbora, means for fluididy coupling the perforated tubulars and the primary 
solid tubuiara, and means for preventing the pessage of fluids from the first 
subtenanean zone to the second subtenranean zone within the wellbore extennal to the 
primary soBd tubulars and perforated tubulars. 
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A system for extractbig materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore indudihg a casing, has also been described that includes 
means for posHiortlng one or more fvlmary solid tubulars within the wenbore, means for 
5 positionirHi one or more perf(NBted tubulars within the wellbore. the perforated hibuiars 
traversing the producing subtenanean zone, means for radialty expanding at least or^e 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluJdidy coupling the primary solid tubulars with the casing, nieans for fluididy coupling 
ttie perfbrated tubulars with the solid tubulars. means for fluidteiy isolating the 
10 * producing subterranean zone firom at least one other subterranean zone within the 
wellbore. and means for fluididy coupling at least one of the perfbrated tubulars with 
the producing subterranem zone. In an exemplary embodiment the system further 
includes means for oontrollably fluididy decoupling at least one of the perforated 
tubulars from at least one other of ttie perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage/a tubular 
expansion cone defining a second passage flurdlciy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end/ a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
corie. and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indiide a tubular body comprising an intennedlate portion and first and second 
expanded end portions coupled to opposing ends of the tnt^medlate portion, and a 

25 seating member coupled to the exterior surfece of the Intermediate pwtion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expanston cone. In an exemplary embodiment, the wall 
titicknesses of the first and second expanded ehd portions are greater than the wall 

30 thiduiess of the intermediate portion. In an exenvlary enrAodlment, each expandable 
tubular member further indudes a first tubular transnionaiy member coupled between 
the first expanded end portion and the intennedlate portion, arid a second tut>uiar 
transitlonary member coupled between the second expanded end portion and the 
Intemne^ate portion, wherein the angles of inclination of the first and second tubular 
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transltionary members relative to the intemiediate portion ranges from about 0 to 30 
• degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the fir$t and second expanded end portions. In an exemplary emtK)diment. the burst 
5 strengtt) of the first and second expanded end portk>n$ is substantially equal tb the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second exparided end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an wemplary embodiment, the relationship between the wall thicknesses ti. t2» and tiNT 

10 of the fbst expanded end portion, the secorKi expanded end portion, and tiie 
intennediate portion, respecth^iy, of the expandable tUbuiar nnembers, the inside 
diameters Di, O2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dw^nbm of the welbore casing that the expandable tubular 

IS member will be inserted Mo, and the outside diameter Doone of the expansion cone that 
Witt be used to radially expand the expandable tubular memb^ within the wetlbore is 
given by the fbiiowing expression: 

wherein t^ = t2; and wherein Di = Da. In an exernplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodlnrient, the angle (rf attack of the adjacent discrete tapered 
sections increases In a continuous manner from one end of the tubular expansion cone 
to the CH3posite end of the tubular e)q3ansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone includes an parabotoid body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the parabdoM body 
* increases in a continuous manner from one end of the paraboloW body to the opposite 
end of the parabpkrid body. In an exemplary embodiment, the tubular liner comprises 
a pturaBty of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A noethod of Isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore. and radlaUy 
expanding one or more discrete portk)ns of the tubular liner into engagennent with the 



wellboTB. in an exemplary embodiment, a plurality of discu^te portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remain»ig portfons of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic noaterial Into the tubular Gner; and wtierein the remaining 
ones of the discrete portione of ftie tubular liner are radlplly expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular Htfier. 
In -an exemplary embodiment, the tubular liner comprises a plunality of tubular 
members; and wherein one or more of the tubular mennbers are radially expanded into 

10 engagement with the wallbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagement with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portion thai is not radially expanded into engagement with the wellbore. in an 

15 exemplary embodiment, the tubular liner Includes one or more expandable tubular 
members that each include a tubular body comprising an intemiedlata portion and flr^ 
and second expanded end portions coufrted to opposing ends of the intemnediate 
portion, and a sealing member coupled to the exterior surface of the intemnedlate 
porUon. and one or more slotted tubular members coupled to the expandat?le tubiilar 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to ttie maximum inside diameters of the exparidable tubular members. In an 
emmpiary embodiment, the tubular liner includes a plurairty of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagement with the wellbore. 
In an exemplary embodbnent. the remaining portions of the tubular Hner are not redialiy 
exparxied. In an exerrvlary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular linen and wherein the 
other discrete portions of the tubular liner are racfialiy expanded by puDing an 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular Tmer Includes a plurality of tubular nnembers; and 
wherein one or mm of the tubular members are radially expanded Into engagement 
with the wellbore and one or more of the tubular numbers are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular menr^rs 
that ars radially expartded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion ttiat is not radially 
expanded into engagement with the wellbore. 

10 An app^atus for isolating subterranean zones has also been described that includes a 
Mibtenranean fonratioh defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, Oie tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positionb)g the tutnilar liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodinrient. a piuraBty of discrete portions of the tubular 
liner are radially expanded info engagement with the borehole. In an exemplary 
embodiment, the remaining portions of Ihe tubular liner are rK>t radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic nrtaterial into the tubular linen arKl wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; arxl wherein one or more of 

25 the tubular members are radially expanded Into engagement with the borehole and one 
or more of the tubular mennbers are not radially expanded into engagement with the 
borehole, in an exemplary emtxxliment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with ttie borehole and a portion tliat is not radially 

30 expanded into engagement with the borehole, in an exemplary enibodlment, prior to 
the radial expand the tubular liner Inchides one or more expandable tubular 
nnembers that each include a tubular t>ody comprising an intermediate poitidn and first 
and second expanded end portions coupled to opposing ends of ttie intennediate 
portion, and a seaHng member coupled to tiie exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the sbtted tubular members are greater than 
or equal to the maximum inside diameters of ttie expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandabto tubular 
5 members; and wherein the slotted tubular members are interleaved amor^ the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular men^rs, each solid tubular member including one or more 

10 . external seals, one or more perforated tubular memt^ coupled to the solid tubular 
members, one or more flow control valves operably cx}upled to the perforated tubular 
members fcH- oontrolRng the flow of fluidlcmaterials through the peifbrated tubular 
menrd)ers, one or rtiore temperature sensors operably coupled to one or more of the 
perforated tubular rnembers for monitoring the operating temperature within the 

15 perforated tubular members, one w wore pressure sensors operably coupled to one or 
more of the pertbrated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for morritoring the operating flow rate 
within the perforated tubular nrtembers, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably ooupted to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitorinjEi the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fonned by a 
radial expansion process perfomned within the wellbore. 

25 

A method of isolating a first subten^anean zone from a second subterranean zone in a 
welbore has also been described that includes posStionlng one or more soOd tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zor^e, positioning 
one or more perforated tubulars within the weilbore, the perforated tubulars traversing 
30 the second subterranean zonOt radially mpanding at least one of the prtmiffy sdid 
tubulare and perforated tubulars within the vireilbore, fluidicly coupling the perforated 
tubulars and the solid tubulars^ preventing the passage of fluids frmn the first 
subterranean zone to the second subterranean zone within the weitbore external to the 
solid tubulars and perforated tubulars, nnonltorHig ttie operating temperatures. 



pressures, and flow rates within one or more of the perforated tutnilars, and controlling 
the flow of fluidic materials through the perforated tutnilars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials fronnj a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellboreip posrtioning one or more 
perfbrated tubulars wtthln the wellbore. the perforated tubUlan^ traversing the producing 
subterranean zone, radially expanding at least one of tiie soHd tubulars and the 

10 perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the solid tubulars, fluidicly 
Isolating ttte producing subterranean zone from at least one other subterranean zone 
within ttie wellbore, fluidicly coupling at least one of the perforated tubulars wHh the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates wittiin one or won of the -pertorated tubulars, and controffing ttie flow of 
fluidic nrtaterlats through the perfbrated tubulars as a function of the monRDred 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that Includes means for positioning one or more solid 
tubulars wKhIn the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars wittiin the wellbore, ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling ttie perforated tubulars and ttie solid tububrs, means for 
preventing ttie passage of fluids from the flret subterranean zone to ttie second 
subtenanean zone wtthin ttie wellboiB extern^ to the solid tijbulars and perforated 
tubulars, means for nrK>nrtorlng the operating temperatures, pressures, and flow rates 
wittiin one or more of ttie perforated tubulars. and means for contirolllng ttie flow of 
30 fluidic materials through ttie perforated tubulars as a function of ttie monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a pifodudng subtenrane^n zone in a weKbore, at 
least a portion of ttie wellbore Induding a casing, has also been described ttiat includes 
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means for positioning one or more sdid tubulars within the weDboiB, means for 
posHloning one or more perforated tubulars wHhin the weilbore, the perforated tubulars 
traversing the producing subterranean zone, meians for radially expanding at least one 
of the solid tubidars and the perforated tubu^rs within the weilbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupRng the perfoiated 
tubulars with the sdid tubulars, means for fluWidy Isolafing the produdng subtenanean 
zone from at least one other subtenanean zone within the weilbore, n^eans for fluididy 
ooupKng at least one of the perforated tubulafs with the produdrig subterranean zone. 

nneans fbr nmnitoring the operating tempefatures. pressures, and flow rates within one 
10 or mora of the perfbrated tubulan. and means for controlling the flow of fluldic 
nraterials through the perforated lubuiars as a fUndion of the monKoied operating 
temperataJies, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly. 

15 induding: one or more solid tubular members, each soHd tubuter member induding one 
or more external seals, one or more perfbrated tubular membere each induding radtel 
passages coupled to the sdid tubular members, and one or nruNe solid tubular Hners 
oouptod to the interior surfeces of one or more d the perfbrated tubular membere for 
seallng at least some of the radial passages d the perfbrated tubuter membere, and a 

20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
nwmbers and the perfbrated tubular members are fonned by a radtel expansion 
i:»Dcess performed withte the wdlbore, and the sdid tubular iteere are formed by a 
radial expansion pnxess perfbnned within the weilbore. 

25 A method of todaiing a Urst subterranean zone from a second subten-emean zone In a 
weilbore has ateo been described that indudes positioning one or more solid tubuters 
wHhbi the weilbore. the solid tubuters traverse the first subtenanean zone, positioning 
one or more perforated tubutere each including one or more radial passages within the 
weilbore. the perforated tubutere iravereing the second subtenanean zone, radtelly 

30 expanding at teast one of the sdid tebulare and perfoiated tubutere wWiln the wePbore, 
fluididy coupling the perfbrated tubutere and the primary solid tubutere. preventing the 
passage of fluids firom the first subtenanean asone to the second subterranean zone 
within he weilbore extemal to the primary sdid tubdare and peribrM tubutere, 
positioning one or more sdid tubular Hnere witfrin the interior of one or more of the 
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perforated tubulars. and radially exparKling and plastically deforming the soBd tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

S A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or wore solid tubulars within the wellbore, positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbore, the 
perforated tubtilars traversing the produdng subterranean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubuteirs within the wettbors, ftuidlcly 
coupling the solid tubulars with the casing, fluiddy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or. more 

15 soBd tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular Ibiers within the interior of 
one or nx>re of the perforated tubujars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes means for positioning one or rrK>re solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 , subterranean zone, means for radially exparKJing at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean nam witMn the weflbors extemal to the 
prinrary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, aid means 
for radially expanding and plasticatty d^orming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidtely seal at least some of tte radial 
passages of the perforated tubulars. 
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According to another aspect cf the present invention, a system for extracting nnaterlals 
fipom a producing subten^anean zone In a wellbbre, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
mare solid tubulars within the w^lbore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages wKhln the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and ttie perforated tubulars v^thin the wellbore. means 
for fhJidicly coupling the soHd tubulars with the casing, means for fhiidicty coupling the 
perforated tubulars with the solid tubulars, meais for fluicfldy isolatfr^g the producing 

10' sutrterranean zone from at least one other subtenanean zone within the wellbore. 
means for flukjldy coupling at least one of the perforated tubulars with the producing 
subterranean zone, twans for positioning one or mem solid tubular liners within the 
Interior of one or more of the perforatsd tububrs, and means for radially expanding and 
plastically defomning the solid tubular liners witMn the interior of one or more of the 

15 perforated tubulars to flutdidy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also bran described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages ocHipled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal Isolation 
assembly. 

25 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that hdudes positioning one w mora solid tubulars 
within the wellbore. the solid tubulars traversing the first sidrt^nean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
30 wellbore. the perforated tubulars traversir^ the second subterranean zone, radially 
expanding at ieaet one of the solid tubulars and perforated tubulars witNn the wellbore. 
fiuidicly coupling the perforated tutHiiars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within &ie wellbore external to the primary soHd tubulars and perforated tubulars. 
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sealing crff an annular region witiiin at least one of the perforated tubutars, and injecting 
a hardenat>le fluidic sealing material Into the sealed annular regions of the perforated 
bibulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubidars within the wellbore; positioning one or more 
perforated tubulars eadi indudir^ one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean rone, radially expanding at 

10 least one of the solid bibulars and the perforated tubulars wRhin the wellbore, fiuidicly 
coupBng the solid tutAilars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isdating the producfaig subterranean zone from at least 
one other subtenranean zme within the wellbore, fluitifcty coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 withbi at least one of the perforated tubulars, md ir^ecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages til the perforated tubulars, 

A system for isolating a first subterranean zone from a second subterrartean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tutHJiars within the wellbore, the sdici taJbulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubutara witMn ttie wellbore, mearis for fluididy coupling the perforated 
tubulars arKf the solid tubulars, means for preventing the passage of fluids from the first 
subtefYanaan mne to tt^ second suttenranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular regbn 
within at least one of the perforated tubulars. and means for Injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the p^fmited tubulara to seal 
off at leaet some of the radial passages of the perforated tubulara. 

A system for extracting materials from a produdng subtenranean zone In a wellbora, at 
least a portion of the wellbore induding acasing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore. nneans for 
positioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zcNfie, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, noeahs for fluididy coupling the perforated tubulars with the 
solid bibuldrs» means f^ fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means f6r fluididy coupling at 
least one of the peiforated tubulars with the producing subterranean zone, means for 

10 seallng off an annular region within at least one of the perforated tubulars, and means 
for injedtng a hardenable fluidic sealing nriaterial Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubidars. 

15 An apparatus has also been described that indudes a »>ndl Isolation assembly 
positioned within a wellbore that traverses a subterranean formatidn induding: one or 
more solid tubidar members, each soHd tubular member Induding one or more extendi 
seals, one or more perforated tubular memlMrs coupled to the sdid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular niemt>ers are formed by a radial expansion 
process perfooDOd within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into Intimate contad with the subterranean formation. 
In an exemplary mbodiment, the perforated tubular members that are radially 
expa^ed into Intimate contact with the subterranean fonniatton compress the 

25 subterranean formation. 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellx)re has also been described that indudes positioning one or more sdid tubulars 
within the wellbore, the solid tubulars traversing the first subtorranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or nnore radial 
passages, the perfoialed tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radtaHy expanding at least one of the peiforated tubulars into intimate contact 
with the second subterranean zone, fliMldy coupflng the perforated tubulara and the 
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solid tubulars, and prevmting the passage of fluids from the first subterranean zxHie to 
the second subterranean zone within the wellbore external to the solid tubulars and 
peifbrated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into infimate contact with the second subtenranean zone compress 

5 the second subterranean zor^. In an exemplary embodiment, the method further 
Includes vibrating the second subtenanean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second SLA>terranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intiniate contact 

10 * wKh the second subterranean zone. In an exemplary embodiment, the rr^thod further 
Includes applying an impulsive toad to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocartxms fiwn the second sutxierranean zone. 

15 A method of extracting materials from a producvtg subterranean zone in a wellbore, at 
least a portion of the w^lbore including a casing, has also been described that includes 
positioning one or more solid tubulars withvi the wellbore, positioning one or more 
perforated tubulars within VhB wellbore each including one or more radial passages, the 
perforated tubulars traversing the producir^g subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
producing subterranean zone, flutdidy coupling the solid tubulars with the casing, 
fluldidy coupBng the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subteoanean zone within the 

25 wellbore, and flukJidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with 'the produdng subterranean zone 
compress the pnxiudng subterranean zone, in an exemplary embodiment, the method 
further includes vibrating the produdng subtenranean zone to Increase the rate of 

30 recovery of hydrocarbons from the produdng subterr^iean zone, in an exemplary 
embodimerrt, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
intimate contad with the produdng subterranean zone. In an exemplary embodirhent, 
the method further indudes applying an ImpulsK^e kmd to the perforated tubulars that 
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are radially expanded into intimate contact with the (rodudng subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 

5 weDbore has also been described that includes means for positioning one or rhore solid 
tubulars within the wetlbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilboie each 
Including one or more radial passages, the perforated tubutars traversing the'second 
subterranean zone, means for radially expanding at least one of the soDd tubulars and 

10 perforated tubulars within the welibora^ means for radblly expanding at least one of the 
perforated tubulars into iHtimaite contact with the second subtenanean zone, means for 
fluidtely coupling the perforated tubulars and the soBd tubutars, and means for 
preventing the passage of fluids Irdm the first subtsrranean zone to the second 
subterranean zone within the wejitiore external to the scriid tubulars and perftHrated 

15 tubutars. In an exOTiplary enribodlnnent the means fbr radially expanding at least one 
of the perforated tubutars into intimato contact with the second subtenanean zone 
comprises means fbr compressing the second siA>tenanean zone. In an exemplary 
embodiment^ the system further includes n>eans for vibrating ths second subtamnean 
zone to increase the rato of recovery of hydrocart>ons from the second subt^anean 

20 zone, in an exemplary embodiment, the system further includes means for vibratlrtg 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into Intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radialiy expanded Into irttimate 

25 contact with the second subtenanean zone to increase the rate of recovery of 
hycbocart>ons frcm the second subterranean zone. 

A system for extracUr^ matertals from a pnxlucing subtenrmean »>ne in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulare within the weBbore, means for 
positioning one or more perforated tubulars within the wellbore each fanduding one or 
more radiaUvenlngs, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the soHd tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the perforated 
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tubi^rs into intimate contact with the produdng subterranean zone, means for fiuidlcly 
coupDng the solid tubulars with the casing, nr^eans for fluidtcly coupling the perforated 
tubulars yvlth the solid tubulars, means for fluididy teolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 fluldiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an e)^mpiary embodiment, the means for radially expanding at 
least one of the perforated tubulars into int&nate contact with the producing 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodinient the system further Includes means for vKirating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocartxms from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zon^ to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate oontad 
with the proAidng subtenranean zone. In an exemplary embodinr)ent the system 

15 further indudra means fbr applying an Impulsive load to the perforated tubulars that 
are radially expanded into Intimate contiaKn with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zcHial isolation assembly 
20 positioned within a wellbore that traverses a subtenanean fomiatk>n and indudes a 
perforated wellbore casing. Including: one or more solid tubular members, each solid 
tubular member Induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isdalion assembly. At least one of the solM tubular members and the perforated 
25 tubular members are formed by a radial expansion process perfomned within the 
wellbore, and at least one of the perforated tubular members are radiaHy expanded Injto 
^timaie conlad with the perforated welbore casing. In an exemplary embodiment, the 
. p^forried tubular members that are radially expanded Jnto intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subtenranean zone firom a second subterranean zone in a 
welibore that includes a perforated casing that traverses the second subterranean 
zone, has also t>een described that indudes positioning one or more solid tubulars 
wHNn the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubuters wtthin the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subtenranean zone to the 
second subterranean zone within the wellbore external to the sofid tubulars and 
perforated tubulars. In an exemplary embodiment, the peifbrated tubuiars that are 
radially expanded Into intimate contact viHth the perforated casing oompresis the second 

10 subtenranean 2X>ne. In an exemplary embodiment, the method farther fandudes 
vibrating the second subterranean zone to incrlease the rale of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intinrate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an impirislve load to the perforated tubulars that are radally exppnded into 
Intimate contact wKh the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

20 A method of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellborie including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nnore solid tubulars v/ithin the wellbore, posltiohirvg one or more perforated 
tubulars v^in the wellbore each including one or more radial passage, the perforated 

25 tubulars traversing the producing subterranean zme, radially expanding at least one of 
the solid tubulars and the perforated tubidars within the wellbore, radially expanding at 
least one of 0ie perforated tubuiars into Intimate contect with the perforated casing, 
fluidity coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with ttte solid tubuters, fluldicly isolating the producing skriitenanean zone from 

30 at least one other subterranean zone within ttie weDbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zorw. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemptery embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of r^xivery of hydrocart>on8 tifom the producing 
sut}terTanean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocartxHis 
from the producing subterranean zone. . 

10 ; A system for isolating a first subtBn;anean zme from a second subterranean zone in a 
wellbore that includes a perforated caskig that traverses the second subterranean 
zone, has ateo been described that includes means for posifioning one or more sdid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or nnore perforated tubulars within the wellbore each 

IS including one or more radial passages, the perforate0 tubulars traversing the second . 
subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
perfbnated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to ttie solid tubulars and perforated tubulars. In an 
exemplary emt)Odiment the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing corT4)ri5es means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further Includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartxm from the second subterranean zone. In an exemplary 
embodiment, the system forther Indudes means for vibrating the second subterranean 
zone to ctean the radial passages of the perforated tubulars that are radal^ expanded 
into intihnate contact with the perforated casing. In an exemplary embodiment, the 

30 system forther Indudes means for applying an impulsive load to the perforated tubulars 
that are radially e)q)anded irtio intimate contad with the perforated casing to increase 
the rate of recovery of hydrocartxms from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore* at 
ieast a portion of the wellbore including a casing and a prorated casing ttiat traverses 
the producing subterranean zone, has also been described that [rnAjdes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 moTB perforated tubulars within the welR)ore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially e)q>anding at least one of tt)e solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of Vhe perforated tubulars 
into tatfmate contact with the perforated casing, means for fluidicly coupljng the solid 

10 tubulars with the casingi rheans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subterranean zone from at 
least one other subterrmean zone within the wellbore. and means for fluididy coupling 
at ieast one of the perforated .tubulars with the producing subterranean zone. In an 
exemplary embodiment the means for radially expanding at least one the perforated 

15 tubulars into InSmate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating ttas produdng 8irt>terrBnean zone to increase ttie 
rate of recovery of hydrocartxms from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate cmtad with the perforated casing, in an exemplary 
embodiment, the system further includes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimiste contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the produdrtg 

25 subtenrcnean zone. 

An apparatus has also been described that includes a zonal isdation assembly 
induding: one or more sdid tubular mentt^ers, each soHd tubular martyr induding one 
or more external seals, one or more perforated tubular members each Induding radial 
30 passages coupled to the soHd tubular members, and one or nrmre perforated tubular 
liners each induding one or more radial passages coupled to the interfor surfaces of 
one or more of the perforated tubular members, and a coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
hjbutar members are formed t^ a radial expansion process perfonned within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of Isolating a first subterraneari rone from a second subtenanean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the soOd tubulars traversing the first subten'anean 2one, positioning 
one or more perforated hdHiiars each including one or more radial passages within ttie 
wellbore, the perforated tubulais traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy courting the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids ftom ttie first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners vwthin the Interior of one or more of 
the perforated tubulars, and radially expanding and plasUcatty deforming the perforated 
IS tubular Hners ¥vithin the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a welibore. at 
least a portion of the wellbore including a casing, has also been described that includes 
posittoning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of me solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidk^ coupling tto perforated tubulars 
with the solid tubulars, ftuidlcly isolating the producing subterranean zone from at feast 

25 one other subterranean zor\e within the wellbore, fluididy coupling at least one of the 
perforated tubulars the producing subterranean zone, positioning orw qr more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and ptastically defomolng the perforated tubular liners within the 
intertor of one or more of the perforated tubulars. 

30 

A system for isolating a ^rst subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes rrieans for positioning me or more solid 
tubulars within the weObors, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mora perforated tubulars each including one or mbre 
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radial passages within the wellbore, the peifbrated tubulars traversing the second 
subterranean zone, means for radialiy expanding at least one of the solid tubulars and 
perforated tubulars within the weltboie. rmans for fluididy cx}upling the perforated 
tubulars and the solid tubulars, means for preventing the pas^ge of fluids from the first 
5 subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tutHilars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defomilng the perforated tubular liners 
wHhin the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbora indudlng a casbng. has also been dracribed that indudee 
means for positioning cm or mors solid tubdars witNn the weDbore, means for 
posittoning one or more perforated tubUlars each indudlng one or more radial 

15 passages within the wellbore, 9ie perforated tubulars traversing the produdng 
siAterranean zone, means for radially expanding at least orie'of the solid tubulars and 
the perforated tubulars within tte wellbore, means for fluidlcly coupling the solid 
tubulars with the casing, means for fluicScly coupling the perforated tubulars with the 
solid tubulars, means for fluididy Isolating the produdng subterranean zone from at 

20 least one other subterranean zone within the wePbbre, mean^ for fluidlcly coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
posltlming one or more perforated tubular liners within the interior of one or more of 
the perfected tubulars, and means for radialjy expanding and plastically defomning the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assemi>ly 
inchKling: one w more soHd tubular nr)ember8, each sofid tubular nnenr^r induding or>e . 
or more external seats, two or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more one-wiy valves for 
30 . controOaMy fluidnly coiipling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solM tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. 
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A method of Isolating a first subterranean zone from a secomi subterranean zone 
having a plurality of producing zones In a wellbore has also been described that 
Includes positioning one or more solid tubulars within the wellbore, the soGd tubulars 
traversing the first subterranean zone» positioning two or more perforated tubulars each 

5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tidiuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellborB extemd to the 

10 • primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of ttie producing zones 
that has been depleted* 

A method of extraob'ng m^eriats from a weHbore having a plurality of producing 
IS subten^nean zones, at least a portion of thd wellbore inducing a casing, tias also been 
described that Includes positioning one or mora solid tubulars within the wellljore, 
positioning two or more perforated tubulars eiach including one or more radial passages 
within the welibors, the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fluktidy coupling the solid tubulars witti the casing, fluMidy coupling 
the perforated tubulars with the solid tubulars, fluldicly Isolating the produdng 
subterranean zone from at least one other subterranean zone wKhln the wetlk)ore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A system for isolating a flrst subtenranean zone fl^bm a second subtenanean zone 
having a plurality of produdng zones In a wellbore has also t>een described that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulare traversing the first subterranean zone, means for po«tionbig one or wotb 
perforated tubulars each induding one or more radial passages wKhfo the wellbore. the 
perforated tubulars traversing the second su^rtenranean zone, nrmans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the ec^id tubulars, means for 
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preventing the passage of fluids from the flrst subterranean zone to the second 
subfenranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, nneans for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
S from passing from one of the producing zones that has not t>een depleted to one of the 
producing zones that has been depleted. , 

A system fcM* extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the vimllbore including a casing, has also been described 

10 that Includes medns for positiorring one or more solid tubulars witt^n the wellbore. 
means for posltionbig one or more perforated tubulars each including dne or more 
radial passages within the wellbore, the perforated tubulars travetrsing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. wellbore, means for fluididy coupling the solid 

15^ tubulars with the oaslng, nneans for fluididy ooupllng the perf6raled tubulars with ttie 
solid tubulars, nneans for fluididy isolating the proAichg subterranean zone from at 
least one other subtenranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular Rners withki the interior of one or more of 

20 the perforated tubulars, and means fcu' preventing fluids frrni passing finom one of the 
produdng zones that has not been deleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothennai energy from a subterrenean formation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positior^ within the subterranean formation induding: one or 
mors solid tubular nnembers. each solid tubular member induding one or wotb extemal 
seals, one or more perforated tubular members each induding radial passages coupled 
to the solid tobular members, and one or more perforated tubular liners each Induding 
30 one or nrxxe radial passages coupled to the Intertor surfooes of one or more of the 
perforatad tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the sold teibuiar members and the perforated tubular members era formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second sulrterranean zone 
including a source of geothernial energy in a wellbore has aiso been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning, one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversirtg the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly ccHiplIng tt)e perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean xone to the second subterranean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners withbi the interior of 
one or more of the perforated tubulars. 

15 A method of extracUng geothernial energy firom a subterranean geothennat zone h a 
wellbore, at least a portion of the wellbore Induding a casing, has also been described 
that Irictudes positioning one or nrxxne solid tubidars wNhin the wellbore, positioning one 
or mom perforated tubulars each including one or nr»re radial passages within the 
welttKKe, the perforated tubulars traversing the subteranean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
welRxxe, fluidicly coupling the solid tubulars the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothemial zone from at least one other subtenranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars wtth the subterranean 

21 geothernial zone. 

A system for isolattng a first subterranean zone from a second geothermal 
subteriwem zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubirfars within the wellbore, the solid tubulars traversing 
30 ttie first subterranean zone, means for positiohing one or mom perforated tubulars 
each Induding one or more radial passages wKhin the wellbore, the perforated tubulars 
traversing the second geothemral subtenranean zone, means for radially expanding at 
least one or the solid tubulars and perforated, tubulars within the welbore, mear» for 
flukHdy coupling the perforated tubulars and the solid tubulars. and means for 



72 



preventing the passage of fluids from the first subterranean zone to the second 
geothemial subterranean zone within the wellbore exiemd to U)e prinDary solid tubiilars 
and perforated tubuiars. 



5 A system for extracting geothemnal energy from a subterranean geott)ermal zone \n a 
welibore, at least a portion of the wellbore including a casing, has also been described 
that includes means for posiUohing one or more solid tubutars within the wellbore. 
nneans for positioning one or more perforated tubutars each Including one or nrK>re 
radial passages within the wellbore, the perforated tubuiars traversing the subterraneian 

10 geothemnal zone, nrieans for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars witMn the wellboie, means for fluMldy coupling the solid 
tubuiars with the casing, maahs for fluldidy coupling the perforated tubuiars with the 
solid tubuiars. means for fluMidy isolating the subterranean geothenmal zone fronri at 
least one other subterranean zone wittiin the wdlbore, and means for fluididy obupling 

1 5 at least one of the perforated tubulaiis with the sid>terranean geothennal zone. 

An apparatus has also t>een described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members eadi induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular rrambers and the perforated 
tubular nriemt)ers are formed by a radial expansion process performed within the 
welltx}re, arxJ the radial passage of at least one of the perforated tubular menfibers are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
welbore has also been described that indudes positioning one Or more, solid tubuiars 
within the wellbore, the solid ti^lars traversing the first subterranean zone, positioning 
30 one or more perforated tubuiars within the wellbore each induding one or more radial 
passages, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the primary soDd tubuiars md perforated tubuiars within the 
wellbore, fluldidy coupling the perforated tidxilarsand the sdid tubuiars, preventlr^ the 
passage of fluids from the first subterranean zone to the second subtenarmn zone 



wrilhin the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
ladlai expansion of the perforated tjbulars within the wellbore. 

5 A method of extracting materials from a producing subterrarwan zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mora sdlid tidHilare within the wellbore. positioning one or more 
perforatsd tubulafs within the welttwre each including one or more radial passages, the 
perforated tubulars travereing the producing subten^nean nne. racflaiiy expanding at 

10 ■ least one of the solid tubulars and the perforated tubulars withh the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluidiciy ooupDng the perforated tubulars 
wHh the solid tubulars, fluidiciy isolating the producing subterranean zone ftrom at least 
one other subterranean zone within the wenbore. fluidiciy coupHng at least one of the 
perforated, tubulars with the produdng, subterranean zone, monitoring the operating 

15 tempeiatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further ratUal expansion of the perform tubulars wittiin the wellbore. 

A system for isolating a first subterranean zone from a second sut>teiranean zone In a 
20 wellbore has also been described that includes nteans for positic^ir^ one or more soRd 
tubulars within the weiibore, the solid tubulars traversing, the first subtenransan zone, 
means for positioning one or more perforated tubuiars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perfbnrtad tubulars within the wellbore, means for fluidiciy coupling the perfbrat«i 
tubulars and ttie soDd tubulars, means for preventing the passage of fluids from the first 
sutrtarranean zone to the second subterranean zonb within the welfeore external to the 
solid tubulara and perfbrated tubulars. and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulara withbn the weiibore. 

A system for extracting mateiieds from a produdrtg subterranean zone in a wellbore, at 
teast a portion of the wellbore including a casing, has ateo been described that includes 
means for positlonli^ one or more solid tubutare within the wellbore. means for 
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positiohing one or ame peiforated tubulars within the wellborn each inciudino one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radtaUy expanding at least one of tfie solid tubulars and the perforated 
tubulars within the wellbore, mearis for flukUdy coupling the soDd tubulars with the 
5 casing, means for fluididy coupGng the perforated tubulars with the soDd tubulars, 
means for fjuididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore* means for fluididy coupfing at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial e)(pan8lort of the perforated tubulars within the wellbore. 

Although illustfative embodiments of the Invention have been shown and described, a 
wide range of modificdtion. changes and substitution is oontemptated in the foregoing 
dledo^jre. In some Instances, some features of the present invention mey be 
15 emptoyed without a corresponding use of the other features. Accordingly, It Is 
appropriate that the appended daims be construed bmadly and In a manner consbtmt 
. with the scope of the invention. 
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CLAIMS 



1 . An apparatus* comprising: 

a zonal isolation assembly comprising: . 
5 one or more solid tubular membera, each solid tubular member including one or 

more external seals; 

tm or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollaUy fluidicly coupling the perforated 
10 tubular menrriows; and 

a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubular members and the perforated tubular 
members are foniied by a radial expanaon process performed within the wellbore. 

15 2. A metfml of isoiaUhg a first subterranean zone from a second subterraneen 
^ne having a plurality of producing zones in a wellbore, connprtsing^ 

positioning one or more solid tubulars witWn the wellbore, the solid tubulars 
traversing the first subtarr&mean 2sone; 

positioning two or more perforated tubulars each Including one or more radial 
20 pass^es within the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary soiM tubulars; 
25 preventing the passage of fluids from the first subterranean zone to the second 

8ut>tenanean zone within the weDbore external to the primary solid tubulars and 
perforated tubulars; arid 

' preyenfing fluide from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted . 

30 

3. A method of extradhg materials from a wellbore having a plurality of producing 
subterranean zones* at least a portion of ttie w^bors including a casing, comprising; 
positipnhg one or more edid tubulars within the wellbore; 



positionhg two or more perforated tubulans each including one or more radial 
passages within the wellt>ore. the perforated tuknjiars traversing the producing 
sutrteiranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellbore; 

fluididy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubulars with the solid hjbulars; 
fluididy isolating the producing subterranean zone from at least one other 
subleiranean zonie within the wellbore; 
10 fluidiciy coupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

preventing fluids firom passing from one of the producing zones ttiat has not 
been depleted to one of the producing zones that has bneen depleted. 

15 4. A system for isolating a first Subterranean zone from a second subierrenean 
zone having a plur&Dty of (mdudng zones in a wellbore. comprising: 

means for positionfang oneV more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranem zone: 

mems for positioning one or more perforated tubidars each including one or 
20 more radial passages within the weRbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radiaUy expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means fcM- fluididy coupling the perforated tubulara and the sdM tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subt^nean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and . 
30 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the produdng zones thait has been depleted. 

5. A system for extracting materials from a plurality of produdng subtenanean 
zones in a weHbore. at least a portion of the wellbore Induding a casing, comprising; 
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means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zones; 
5 means for radially expanding at least one of the solid tubulars and the 

perlbratad tubulars wKNn the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidldy coupling the perforated tubulars with the sdid tububrs; 

means for flutdidy isolaflng the producing subterranean 2one from at least one 
10 other subtenanean zone within the weObore; • 

means for fluicfidy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

nteans for positioning one or mors perforated tubular liners within the Interior of 
one or nxxe of the perforated tubutars; and 
15 means for preventing fluids from passing from one of the produ^ng zones that 

has not been depleted to one of the producir^ zones that has been depleted. 
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•1. An apparatus, oomprtetng: 

a zonal isolation assembly comprising: 

one or more solkJ tubular members, each solid tubular member Including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or mora flow control valves operabiy coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

oriis or mors ten^ratura sensors operabiy coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operabiy coupled to one or more of the 
perforated tubular membm for monitoring the operating pressurs wKhin the perforated 
tubular members; and 

15 one or more flow sensors operabiy coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated Uibular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operabiy coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the ffow sensors for monitoring the temperature, 
pressure and flow sensors and cpntrdling the operation of the flow oontml valves; 

wherein at least one of the solid tubular members and the perforated tidbular 
menlbers are formed by a radial expansion process perfomned within the weRbore. 

25 2. A meOiod of isolating a first subtenranean zone firom a second subtenanean 
zone in a wellbore, comfwlsing: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars wittiin the wellbore, the perforaled 
30 tubulars traversing ttie second siMenraneen zone; 

radially expanding at least one of the prtmaiy solid tubulars and perforated 
tubulars within the wellbofe; 

fltddidy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to ttie second 
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subterranean zone within the wetlbore external to the solid tubulars and perforated 
tubidars; 

monitoring the operatb^g temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weObore, at least a portion of the wetlbore Including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore. the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

within the welibore; 

1 5 fluidicly coupling flie solid tubiriars with the casing; 

' fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing SMblerranesm zone from at least one other 

subterranean zone within the welibore; 

fluidicly ooupBng at least one of the perforated tubulars with the producing 

20 subterranean zona; 
» 

monitoring the (Y>eratlng temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controHing the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second siAterranean 
zone In a weDbors, comprising: 

' means for posKioning one or more solid tubulars within the wellbore, the solid 
tubulars taversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perfbrated tubulars traversing the second subterranean zone; 

means for radi^ expanding at least one of the solid tubulars and perforated 
tubulars wfthin the wellbore; 

means for fluidity coupling tlie perforated tulHilars and the solid tufcMilars; 
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means for preventing the passage of fluids from the first sutrterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tutHilars; 

means for monitoring the operaUng temperatures, pressures, and flow rates 
5 within one or more of tl^ perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a produdng subterranean zone in a 
10 wellbore, at least a portion of the wellbore indudihg a casing, comprising; 

rneans for positioning one or more solid tubulars within the wtii^^ 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tutHJlars* traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

rtieans for fluldidy Gouj;rting the solid tubulars with tl« casing; 

means for fltMidy coupling ttie perforated tubulars with the solid tubulars; 

means for fluUidy isolating the producing subtenraneian zone frcmi at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for nrK)nnoring the operating t^ii^rahjrK, pressures, and flow rates 
within one or more of the perforated tubulars; and - 
25 means for controlling the ftow of fluidic nnaterials through the perforated tubulars 

as a function of the nnonitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each sold tubular member induding one or 

mors external seals; 

one or more perfbraled tubular members each induding radial passages 
coupled to the sofid tubular members; and 

one or more soHd tubidar liners coupled to the interior surtaces one or more 
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of the perforated tubular members for sealing at least some of ttie radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal teolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are fonned by a radial expansion process performed within the wellix)fe; and 
wherein the solid tubular liners are formed by a radial e)q;>anslon prooess 
perfonrad within the wellbpre. 

• 7. A method of isolating a first subtemanean zone from a second subterranean 
10 zone in a wellbore. comprising: 

postttoning one or mors solid tubulars wHhin the wellbdre. the solid tubulars 
traversing the first subterranean zone; 

positioning one or morp perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubutars traversing the second 
15 suMerranean zone; 

radially expanding at least one of the solid tubulars and perfbr&ted tubulars 
within the wellbore; 

fluidiciy ooupling the porfbrated tubulars and the primary soBd tubulars; 
preventing the passage of ftuids from the first subtenanean zone to the second 
20 subterranean zone within the v^llbore extennal to the primary solid tubulars and 
perforated tubulars; 

positioning one or nrxire solid tubular liners within the interior of one or more of 
the perforate tubulars; and 

radially expanding and plastically defomning the solid tubular liners within the 
25 interior of one or more of the perfcxated tubulars to fiuldtciy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method oif extracting materials frcMn a producing subtmranean zone in a 
weitborst at least a portion of the wellbore Indudihg a casing, comprising; 
30 po8itk)ningorie or nrxire solid tubulars within the wellbore; 

positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
sutrtsrranean zone; 
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radially expanding at least one oT the solid tubulars and the perforated tubulars 
within the wellImB: 

fluididy coupling the solid tubular with the casing; 

fluidiciy coupling the perforated tubulars with the si^id tubulars; 
5 fluidiciy isolating (he producing subteoBnean zone from at least one other 

subterranean zone within the wellbore; 

fluidjcly coupling at least one of the perforatcid tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular lln«^ within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the scMid tubular liners within the 
mterior of one or more of the perforated tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars, 

15 9. A system for Isolatirig a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

means for posltionir^ one or more scdd tubulars within the wellbore, the solid 
tubulars trav^^ing the first subterranean zone; 

means for positioning one or more perlbrated tubulars each including one or 
20 more radial passages within the wellbore. the perforated tubulars traversing Uie second 
subterranean zone; 

means for radially expanding at least dne of the solid tubulars and perforate 
tubulars witNn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of flidds from the first subterranean zone to 

the second subtenanean zone within the wellbore external to the prlrnary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular Dner^ within the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastlcaily defbrming the solid tubular liners 

within the bitertor of one or more of the perforated tubulare to fluididy seal at least 
some of the radial passages of the perlbrated tubulare. 
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10. A system for extracting materials from a producing sutrterranean zone in a 
wellbore, at least a portion of the wollbore including a casing, comprising; 

means for positlcming one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the' 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldldy coupling the solid tubulars with the casing; 
10 means for fluldldy coupling the perforated tiibulars with the soiM tubulars; 

means for flukUdy Isolating the producing subterranean zone from at least one 
other subtemanean zone within the welR)ore; 

means for fluldldy coupling at least one of the perforated tubutars with the 
produdng siri>tenanean iionei 
1 5 means for posttionlr^ one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and piastfoally deforming the sdid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the ladid passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular memt>ers; and 

a sealing material coupled to at least some of the perforated tubidar members 
for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 
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12. A method of iscdating a first subterranean zone from a second subterranean 
zone in a wellbore^ comprising: 

positioning one or more solid tubulars within the wellbore. the soHd tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the se^nd 
subterranean 2or>e; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fiuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passa^ of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid, tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluidic sealing material Into the seaied annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tutnjlars. 

15 13. A method of extractihg materials from a producing subterranean zone in a 
weilbors, at least a portion of the wellbore Including a easing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubutens each including one or more radial 
passages within the weBbore, the perforated tubulars traversing the producing 
20 sutyterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlciy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 flukHdy isolating the producing subterranean zone from at teast one other 

subtOTfanean zone wItMn the wellbore; 

fluidicty coupling at teast one of the perforated tubulars with the prtxiucing 
subtenanean zone; 

sealing off an annutar region within at teast one of the perforated tubulars; and 
30 . injecting a hardenabte fluidic seaBng material into the sealed annuter regions of 

the perforated tubuters to seal df at least some of the radtel passs^ of the perforated 
tutNjIars. 
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14. A system for isolating a first sutrtarranean zone from a second subterranean 
zone in a welibore, comprising: 

means for po^oning one or more solid tubulars within the wetlbore» the solid 
tubulars traversing the First subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbors, the perforated tubulars traversing the seoond 
subterranean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 meians for fluidldy couping the perforated tubulars. and the solid tubulars; 

means for preventing the passage of flidds firom the first subtenranean zone to 
the second subteinranean zone wHhin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tutHJiars; and 

means for injecting a hardenable fluldic sealing material Into the sealed annular 
regfons of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subteoanean zone in a 
welibofe, at least a portion of the wellbore including a caslrtg, corr^)r^ng; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages vtrithin the wellbore. the perforated tubulars traversing the 
25 producing subtenanean zone; 

means for radtedly expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldcly coupBng the solid tubidans with the casing; 
means for fluididy coupling the perforoled tubulars witti the solid tubulars; 
30 means for fluididy isolating the produdng subtenanean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy couping at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for seafing ofT an annular region within at least one of the perforated 
tutnitars; and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regtons of the perforated tubujars to seal off at least some of the radial passages of the 
5 peffbrated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
sublsnanean formation, comprising! 
10 one or more solid tubular members, each solid tubular nfiemberinduding one 0^ 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and . ' 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tiibuiar members and the perforated tubular 

merribers are fbnned by a radiai e)Q)ansion process perfonmed within the wellbore; and 

wherein at least one of tte perforated tubular members are radially expanded 
Mo intimate contact with the subterranean forration. 

20 17. The apparatus of claim 16, wherdn the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fomnation compress the 
subtsrranean formation. 

18. A method of isolating a first subterranean zone fix>m a second subterranean 
25 zone in a wellbore. cpfr^rising: 

positoning one or more solid tubuiars within the wellbore. the solid tubulars 
* traversing the first subterranean zone; 

positioning one or more perforated tubularo within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulare within the wellbore; 

radiidV expanding at least one of the perforated tubulare into Intimate contact 
with the second subterranean zone; 
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fluMidy cxnipling the perforated tubulars ancJ the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subteffanean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact wRh tiie second subtenranean 2X>ne compress the 
second subtenanean zone. 

10 20. The method of dalm 18, fi^lher oomprising vibrating the second ^subterranean 
zone to increase the rate of recovery of hydrocariKins from the second subterranean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact vi^ the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with me second 

20 subtsD'anean zone to increase the rate of recovery of hydrocarbons from the second 
subterrarwan zone. 

23. A method of extracting materials from a producing subterranean zone in a 
weiibore, at le^t a portion of the wellbore including a casing, oomprising; 

25 positioning one or more solid tubulars virtthin the wellbore; 

positioning one or more perforated tubulars within the weDbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenranean zone; 

ratfiat^ expanding at least one of the soU tubulars md the perforated tubulars 
30 within the weHbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subtenranean zone; 

fluidicly coupling the solid tubulars with the. casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
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fluidldy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluldidy ooupling at least one of the perforated tubulars with the producing 
subtenBnean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intinnate contact with tfie producing subterranean zorw compress the 
producing subterranean zone. 

10 25. The mettKxl of daim 23, further comprising vibrating the produdng 
8id>terrenean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zona. 

26. The method of daim 23, further comprising vibrating the produdng ' 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimdte contact with the produdng subtenanean zone. 

27. Th9 method of daim 23, further oompriiing applying an impulsive load to the 
perflated tubulars that are radially expanded into intimate contad with the pnxJudng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

25 means for positioning one more solid tubulars within the welbore. the solid 

tubulars traversing the first subterranean zone; 

means Ibr po^oning one or more perforated tubulars within tlie wellbore each 
induding one or mora radial passages, \hB perforated tubulars traversing the second 
subterranean zone; 

30 means fbr radally expartding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one ofthe perforated tobulars Into intimate 
contad with the second subterranean 

means for fliridicly ooupling the perfcMeted tubulare and the sold tubulaas; and 
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means for preventing the passage of fluids from the first subterranean zone to 
. the second subterraneari zone within the wellbc^e external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 26, wterein thd means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28. further oomprtslng means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

IS radiaKy expanded into infimate contect with.tt>e second subterranean zone. 

3Z The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contect with the 
second subtenanean zone to increase the rate of recovery of hydrocavtons from the 
20 second subterranean zone. 

33. A system for extracting materials from a producing subtenanean zone in a 
weilbore, at least a portion of the wellbore Induding a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
25 means for posiUoning one or nrxMre perforated tubuters within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

' means for radialiy expanding at least one of the sdid tubulars and the 
perforated tubuter^ within the weilbore; 
30 means fbr radtelly expanding at teast one of the perforated tubuters Into intimate 

oontad with the produdng subterrarman zone: 

means for fluididy coupling the solid tubulars with the casing; 

means tor fluxlic^ coupling the perforated tubuters with the solid tubulars; 

means for fluididy isoteting the produdng subterranean zone from at teast tine 
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other subterranean zone within the wallbore; and 

means for fluididy coupling at least one of the perforated tutailars with the 
producing subterranean zone. 

5 34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact wttti the producing subterranean zone 
oomprisea means fbr compressing the producing subtenanean zone, 

35. The system of daim 33, further comprising means for vibrating the producing 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

36. The system of claim 33» further comprising means for vibrating »^ 
subterranean zone to dean the radied passages of the perforated tubidars that are 

1 5 radially expanded Into intimate contact with the producing subtenmean zone. 

37. The system of daim 33, further oomprising means fbr applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate oontact with the 
produdng subtenanean zone to increase ttie rate of recovery of hydrocarbons from the 

20 producing subterranean zorie. 

38. An apparatus, comprteing: 

a zonal isolation assembly positioried within a welibore that traverses a 
subterrar^an formation arnl indiides a perforated welibore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more exierrtai seals; 

one or more perforated tubular members coupled to the solid tubular n>embers; 

and 

a shoe coupted to the zonal Isolation assembly; 
30 wherein at toast one of the solid tubular menrims and the perforated ti^iar 

membera are formed by a radial expansion (moess performed within the welibore; and 

wherein at least one of the perforated tubular members are radially expanded 
Into intimate oontact with the perfbrated welibore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded Into Intiniate contact with the perforated casing compress the. 
subterranean formation. 

5 40, A nrtethod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that Includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or nrK>re. solid tubutars virtthin the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
10 positioning one or nrx)re perforated tubuiars wtthin the wellbors each including 

one or more radial passages, the perforated tiddulars traversing the second 
sutitenranean zone; 

radially e)Q)anding at least one of the primary solid tubuiars and perforated 
tubuiars within the wellbore; 
15 radially expanding at Wast one of the perforated tubuiars into Intirhate contact 

witti the perforated casing; 

fiuid|dy coupling the perforated tubuiars and the solid tubuiars; and 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
20 tubuiars* 

41. The method of claim 40. wherein the perforated tubi^rs that are radially 
exparuled Into Intimate contact with the perforated casing cpmprsss the second 
subterranean zone. 

25 

42. The mjsthod of daim 40, further oomimsing vibratir^ the second subtenranean 
zone to increase the rate of reooveiy of hydrocarbons from the second subterranean 
zme. 

30 43. The nnethod of daim 40, further comprising vibrating the second subtenanean 
zone to clean the radial passages of the perforated tubtdars that are radiaiiy expanded 
into Intinnate Contact with the perforated casing. 

44. The method of dalm 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded intd inUmate contact vyith the perforated 
casing to Increase the rate of iecoyery of hydrocarbons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weDbore Including a casing and a perforated casing 
that traverses the producing subterranean zcme, comprising; 

poslttoning one or rnoiB solid tubulars wimin the >i^ilborB^ 
posWoning one or more perforated tubulars within the wellbore each Induding 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

racfialiy expanding at least one of the solid tubulars and the perforated tubulars 
within the weObore; 

racMaliy expanding M least one of the perforated tubulars into Intimate contact 
15 with the perforated casing; 

fluidicly ooupBng the solid tubulars with the casing; 
fluidtdy ooupBng the perforated tubulars the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zbne within the wellbore; and . 
20 fluididy coupling at least one of the perforated tubulare with the producing 

subterranean zone. 

46. The method of dalm 45. wherein the perforated tubulars that ar^ radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subtenranean zone. 

47. ' The method of'* dalm 45. further comprising vibrating the produdrig 
subterranean zone to increase the rate of recovery of hydroc«t)ons from the pnxiudng 
subterranean zone. 

30 

48. The method of dalm 45, further ocwnprlsing vibrating the produdng 
subtenanean zbne to dean the radial passages of the perforated tubulars ttiat are 
radially expanded mto intfinate oorilad with the perforated casing. 
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49. The method of daim 45« further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subtenanean 
zone In a wellbore that includes a perfbrated casing that traverses the second 
subterranean zone, comprising: 

means for positionir^ one or more solid tubulars within the wellbore. the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perftrated tubulars within the wellbore each 
indudffig one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with ^ perforated casir^; 

means for fluldicty coupRng the perforated tubulars arid the solid tubulars; and 
means for ixeventing the passage of fluids from the first subtentinean zone to 
20 the second subterranean zone witMn .the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of datm 50» wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zme. 

52. The system of claim SO. further ioomprising means for vibrating the second 
subtenanean zone to Increase the rate of. recovery of hydrocaritons from the second 
subtenanean zone. 

30 

53. The system of daim 50, further comprtsihg means for vibrating ttte second 
= subterranean zone to dean the radial passages of the perfbrated tubulars that are 

radially expanded into intimate oontad with the perforated casing. 
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54. The system of daim 50, further comprismg means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact wKh the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the second 
subterranean zone. 

5 

55. A system for extrading materials from a producing sublen-anean zone in a 
weDbofQ, at least a portk>n of the wellbore including a casing and a perforated eating 
that traverses the producing subtenBnean zone, comprising; 

means for positioning one or more solid tubulars within the vtfellbore; 
10 means for positioning one or more perforated tubulars witNn the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulare within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into Intimate 

contact with ttie perfbrated casing; 

means for fluidicly coupling the solid tubulars with the casing; 

means forfluidiciy coupling ttie. perforated tutnilars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
20 other subtenranean zone within the vratlbore; and 

means for fluidicly coupling at least one of the perforated tubidars with the 
producing subterranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars Into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, further comprising means for yibrating the produdr^ 
subterranean zone to increase the rate of recovery of hydroGart)ons from the produdng 

30 subtenBnean zone. 

SB. The system of dedm 55, further comprising means for vibrating the produdrig 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaDy expanded into intimate contact with the perforated casirig. 
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59. ^ The system of daim 55, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocdrt)ons from the producing 

. 5 sutTtenanean zone. 

60. An apparatus, comprising: 

a zonal isolation asseml)ly comprising: 

one or more soHd tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular membeis; and 

orie or more perforate tubular liners each including one or more radial 
passages coupled to the intertor surfaces of one or more of the perforated tubular 
15 membens;and 

a shoe coupled to the zonal isolation assembly; 

wherein at teast one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore; and 
wherein the perforated tubular liners are fomned by a radial expansion process 
20 perfonmed within the wellbore. 

61. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more soHd tubulars within, the weRbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or moie perforated tubulars each irtduding me or more radtel 
passages within the wellbore. the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubidars and perforated tubulars 
30 within the wellbore; 

fluididy coupling ^ perforate tubulars and the primary solid tubuters; 

preventing the passage of fluids frcm the fvst subtenranean zone to the second 
subtenanean zone within the wellbore external .to tl>e primary solid tubuters and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of ttie perforated tutnilars; and 

radially expanding and plastically defonning the* perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the welibone, the perforated tubulars traversing the producing 
subterranean zone; 

radlafly expanding at least one of the solid tubulars and the perforated tubulars 
wKhintheweHbore; 

fluMlciy oouplbig the Solid tubulars with the caslr^; 
15 ' fiuidldy coupling the perforated tubulars with the solid tubulars; 

flukSdy isolathg me producing subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
suMsrranean »ne; 

20 positioning one or more perforated tubular liners within the interior qf one or 

more of the perforated tubulars; and 

radiatfy expanding and. plastically defomrting the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subtenanean 
zone m a wellbore, comprteing: 

means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first sut)tenanean zone; 

means for positionfartg one or more perforated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

noeans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubutars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean Tone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perf<»rated tubuteirs; 

means for positioning one or more perforated tubular liners within the interior of 
onecrmoreof the perforated tubulars; and 

rrieans for radially expanding and plastically deforming the perforated tubular 
liners within the interfor of one or more of the perforated tubulars, 

64. A system for extracting n^terlals from a producing subterranean zone in a 
10 wellbore. at least a portion of the weDbore including a casing, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages withfari the wellbore. the perfected tubulars traversing the 
producing subterranean zorte; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the vkfeilbore; 

means for fluldidy coupling the solid tubulars with the casing; 
means tor fluldidy coupling the perforated tubulars with the solid tubulars; 
means for fluldidy isolating the produdng subterranean zone from at least one 
20 ottw subterranean zone within the W6llt>ore; 

meaf^ for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defornrung the perforated tubular 

Bners within the interior of one or more of ttie perforated tubulars. 

65. An apparatus, comprising: 

a nnal Isolation assembly comprising: 
30 one or more solid tubular members^ each solid tubular member induding one or 

mors external seals; 

two or more perforated tubular members each Induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllatriy fluldidy coupling the perforated 
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tubular members; and 

a shoe coupied to the zonal teotetion assen^ty; 

wherein at least one of the solid tutnilar members and the perforated tubular 
noembers are fonmed by a radial expansion pk>cess performed within the wetlbore. 

5 

66* A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, corYiprising: 

positioning one or more solid tubulars within the wetlbore, the solid tubuiars 
traversing the first subtenanean zone; 
10 positioning two or more perforated tubulars each indiKling one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of flidds from the first subterranean zone to the second 
subterranean zone within the welBxure external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 bem depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials Itom a wellbore having a pluraTrty of producing 
subterranean zones, at least a portion of the weflbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tububrs each including one or more radial 

passages within the weHbore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
¥rithintheweDbore; 
30 fluidiciy coupBng the! solid tubulars With the casing; 

fluidicly couping the perforated tubulare wNh the solid tubulars; 

fluidiciy Isolating the producing subtmanean zone from at least one other 
subterranean zone within the weUbore; 

fluidiciy coupling at least one of the perforated tidlxjlars with the prtxlucing 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subtenanean zone from a second subtenanean 
zone having a phjrality of pnxlucing zones in a wellbore, comprising: 

means for posWoning one or more solid tubulars within the wellbbrB, the solid 
tubulars traver^ng the firet subtenBnean zone; 

means for positkming one or more perforated tubulars each Including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the soHd tubulars and perforated 
tubulars within the weilbore; 

means for fiukJidy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second sui>tenranean zone within the wett>ore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or ntore perforated tubular liners within the interior of 
one or mote of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the pnxluqing zones that hae been ciepleted. 

68. A system for extracting materials from a plurality of producing subterranean 
zones in a weilbore^ at least a portion of the weilbora Including a casing^ comprising; 
25 means for positioning one or more sold tubulars within the weUbore; 

means for posltlotiing one or more perforated tubutara each including one or 
iDore radial passages within the weilbore, the perforated tubulars travershg the 
producing subterranean zones; 

means for radially expandhg at least one of the solid tubulars and the 
30 perforated tubulars within the weilbore; 

means for fluicltely coupling trie solid tubulars with the casing; 

means for fluididy coupling the perforated tubujans with the solid tubulars; 

means for fluididy isolating the producing subterranean »ne from at least one 
ottier subtenanean zone within the weHbore; 
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means for fluidicly coupnng at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforaled tubular liners within tt)e interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geolhermal energy from a subtenanean formation 
containing a source of geothermal energy* comprising: 

10 a zonal isoiatipn assembly positioned within the subterranean formation, 

oomprisingt 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular, m^bers each including nadial passages. 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of th& sofid tubular members and the perforated tubular 

meml>er8 are formed by a radal expansion process performed within the wellbore. 

71. A method of isolating a first subterrar^an zone from a second subterrariean 
zone including a source of geothermal energy in a wellbore. comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean zone; 

positioning one or rnois perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
$ubtenranaan zme; 

30 ra(fialiy expanding at least one of the solid tubulars and perforated tubulars 

wHhin the wellbore; 

fiuldldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of flukis from the first subtmanean zone to the seoond 
subtenanean zone within the wellbore external to the primary solid tubulars and 



perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothennrial energy from a subterranean geothermal 
zone In a wellbore, at least a portion of the welRx>re bidudlng a casing, omiprising; 

positioning one or more soM tubular virithin the weiibors; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothemfial zone; 

radially expanding at least one of the solid tubtdars and the perforated tubulars 
viffthin the weltt)ore; 
15 fluidicly coupling the solid tubulars with the casing; 

fluicficly coupling the perforated tubulars with the soDd tubulars; 
fluidicly isolating the subtenwean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subtenranean zone from a second geothemnal 
sutytenranean zcwie in a weltbqre, comprising: 

means for positioning one or rpore solid tubulars within ttie wellbore. the solid 
25 tubulars traversing the first subterranean zone; 

means fbr positiorwig one or more perfbrated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geotlierniai subtenranean zone; 

means for radially expanding at least one of the solid tubutars and perforated 
30 tubulars within the wellbore; 

means fbr fluidicly coupling the perforatBd tubulars and the solid tubulars; and 

means fbr preventing the passage of fluids firom the first subtenranean zone to 
the second geothermal subterranean zone within the wellbore external to the prftnary 
solid tubutars and perforated tubulars. 
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74. A system for extracting geothermal energy frMi a subterranean geotfiemnal 
2one in a wellbore, at least a portion of the weObore including a casing, comprising: 

5 means for positioning one or more solid tubuiars within the wellbCN^; 

nrmans for positioning one or nfK>re perforated tubuiars each including one or 
nxra racSal passages within the welib<mi the perforated tubuiars traversing the 
subteiranean geothermal zone; 

means fbr radially expanding at least one of the solid tubuiars and the 
10 perforated tubuiars within the welibore; 

means fbr fluididy coupling ttie solid tiibuiars with the casing; 
means for fluididy coupOng the perforated tubuiars with the sobd tubuiars; 
means fbr fluidicly isolating the subterranean geothermal zone from at least one 
other subterranean zone witMn ttte weHbora; amJ 
15 means fbr fluidicly oouplirig at* lent one of the perforated tubuiars with the 

subterranean geothemrai zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tut)ular members, each solid tubular mender including one or 

more extemal seals; 

one or more perforated tubular noembers each including or)e or more radial 
passage coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one pf the solid tubular members and the perforated tubular 

menobers are formed t>y a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tutnilar members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone firom a second subtenranean 
zone in a wellbore, comprising: 

positionb)g one or more solid tutnilars witMn the wellt)ore. the solid tubuiars 
traversing the first sublenanean zone; 
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positioning one or more perforated tubulars within the wellbore each inctuding 
one Of more radial pass^es, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

Ruidicly coupling tfie perforated tubulars and the solid tubulars; 
prevenHng the passage of fluids from the first subterranean zone to the second 
subterranean zone yvithin the wellbore external to the eoBd tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expar^on of the perforated tubulars within the wellbora 

77. A method of extracting materials from a producir^ subtenranean zone in a 
wellbore. at least a portion of the wellbore indudmg a casing, comprising; 
IS positioning one or rnore solid tubulars within me wellbore: 

posiUonlhg one or more perforated tubulars within the wellbore each including 
one or more radtel pessages, the perforated tubulars ta^versing the producing 
subterranean zor^! 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy ccxipling the soM tubulars with the casing; 
fluididy coupiihg the perforated tubulars with the solid tubulars; 
fluididy isolating tlie producing subterranean zone from at least one other 
subterranean zone vMhin the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, prsssures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials tom the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

7S. A system for bolafing a first subtenranearv zone from a second subtenranean 
zone in a wellbore, comprising: 



1 
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means for positioning ono or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each ' 
Induding one or nriore radial passages, the perforated tutiulars traversing the second ^ 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within tt>e wellbore; 

means for fluididy ooupllng^the perforated tubulars and the soDd tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 - the second subtentinean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of thb 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A ^tem for wtracOng materials from a producing subterranean zone in a 
wellbore. at teast a portion of the wellbore induding a casing, co^ 

means for positioning one or more solid tubuters within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars tmversing the pnadudng 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the virellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 nneans for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluididy isolating the prpdudng subterranean zone from at least one 
other subterranean zone within the wellb<xe; * 

means for fluididy coupling at teast one of the perforated tubuteus with the 
produdng subtenanean zone; and 
30 ernans for deaningnriatertels from the radtel passages of at least one of the perfbra ' ^ 

tubulars by further radtef expansion of the pwforated tubulars within the weBbore. 
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